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Final Monitoring Plan for Site Restoration
at Murdock, Nebraska

1 Introduction

1.1 Background

In early 2005, Argonne National Laboratory conducted an Engineering Evaluation/Cost
Analysis (EE/CA; Argonne 2005b) to address carbon tetrachloride contamination identified in
groundwater and surface water at Murdock, Nebraska, approximately 22 mi east-northeast of
Lincoln (Figure 1.1). The EE/CA study was performed for the Commodity Credit Corporation of
the U.S. Department of Agriculture (CCC/USDA), as the technical basis for a proposed removal
action for the Murdock site. The EE/CA was conducted in compliance with an Administrative
Order on Consent issued for Murdock by the U.S. Environmental Protection Agency (EPA
1991).

Three removal action alternatives were examined through the use of site-specific data and
predictive simulations of groundwater flow and contaminant transport performed with calibrated
numerical models. The alternatives were evaluated individually and compared against
performance criteria established under the National Oil and Hazardous Substances Pollution
Contingency Plan and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). On the basis of these evaluations, an alternative employing
phytoremediation in conjunction with seasonal groundwater extraction and treatment by spray
irrigation was recommended by the CCC/USDA to permanently reduce the carbon tetrachloride
contaminant levels in groundwater and surface water at the site. The proposed alternative is

being implemented in cooperation with the EPA.

Under the direction of the CCC/USDA and the EPA, implementation of the chosen
removal action occurred in phases, beginning in April 2005. Installation of all the required

remediation systems was completed by the end of August 2005.
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Specific technical objectives of the removal action are as follows:

* To eliminate pathways for potential human exposure to carbon tetrachloride
concentrations above the regulatory limit of 44.2 pg/L in surface water at the

site.

* To minimize or eliminate any detrimental environmental impacts of carbon
tetrachloride discharge to the surface waters of a tributary creek located
immediately north of the town.

* To permanently reduce carbon tetrachloride concentrations in the groundwater
and surface water at Murdock and hence restore these resources for potential

beneficial use.

To evaluate the effectiveness of the selected remedy and its ability to achieve the
objectives specified for this site, monitoring is required. This document outlines the proposed
scope of a long-term program for monitoring of the removal action at Murdock. In this section
the specific remedial objectives of the action are summarized, and a brief overview of the chosen
remedy is provided. Section 2 summarizes the results of a baseline sampling event that
documented the distribution of carbon tetrachloride contamination in selected media at the
Murdock site immediately before cleanup activities began. Section 3 recommends a strategy for
subsequent monitoring of the removal action at Murdock, as well as criteria for evaluating the

performance of the remedial systems and the progress of the restoration effort.

1.2 Overview of the Removal Action Components

The removal action implemented at Murdock involves several innovative technologies
used in sequence along the plume migration pathway to decrease carbon tetrachloride levels in
groundwater and in water naturally discharged to the surface at the headwaters of a small creek
(a tributary to Pawnee Creek) north of the town. The primary elements of this system are (1) a
groundwater extraction well and treatment unit, (2) a phytoremediation planting area, and

(3) constructed wetlands (Figure 1.2).

A groundwater extraction well (GWEX-1) has been installed to remove contaminated

groundwater from the upgradient, more concentrated portion of the plume. GWEX-1 is operated
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seasonally at an estimated pumping rate of 35 gpm. A specially designed spray treatment
apparatus (Figure 1.3) simultaneously volatilizes carbon tetrachloride from the produced

groundwater and irrigates property owned by the Elmwood-Murdock Public School system.

Selected vegetation types planted in the headwaters area of the tributary creek reduce
carbon tetrachloride concentrations in the relatively shallow groundwater and surface waters via
phytoremediation processes. Approximately 2,000 trees, representing six species (Niobe willow,
black willow, eastern cottonwood, hybrid poplar, green ash, and northern catalpa), cover an area
of approximately 4.5 acres (Figures 1.2 and 1.4). Removal of the carbon tetrachloride occurs as a
result of uptake, transpiration, and volatilization of the contaminated groundwater by the trees
and degradation of the carbon tetrachloride within the plant tissues, as well as via enhanced
microbial activity in the root zone created by the plantings. At locations where the static
groundwater level is typically more than 4-5 ft below ground level (BGL), in the “deep” planting
zone (Figure 1.2), a special technique was used to plant the trees in 24-in.-diameter boreholes
lined with plastic sleeves. This “tree well” technique limits the availability of shallow soil water
and direct precipitation to the trees, and hence it promotes vertical root growth and uptake of the
deeper contaminated groundwater. In the remaining “surface” planting zone (Figure 1.2), the
trees were installed without borehole liners to give the roots access to contaminated groundwater

typically encountered at depths of less than 4 ft BGL.

Additional vegetation, including a mixture of native prairie grasses, wildflowers, and
other species, was planted between the trees and in the adjacent areas. These cover plantings
(1) enhance erosion control, (2) intercept local precipitation and runoff and hence promote the
uptake of deeper contaminated groundwater by the trees, (3) help protect the trees from physical
damage, (4) provide a transitional buffer zone between the tree planting area and the surrounding

croplands, and (5) create a barrier to herbicide drift.

Shallow wetlands constructed downstream from the main planting area provide an
additional phytoremediation “polishing” stage for the water discharged to the tributary creek
(Figures 1.2 and 1.5). By increasing the local residence time and surface exposure area of the
flow entering the downstream portion of the tributary, the wetlands promote further carbon

tetrachloride evaporation and degradation by water-loving plants and associated microbes.
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FIGURE 1.1 Location of Cass County and Murdock, Nebraska.
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FIGURE 1.3 Traveling spray irrigation unit used to process groundwater pumped seasonally from extraction well GWEX-1 at Murdock.
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FIGURE 1.4 Distribution of trees planted in the southwestern portion of the phytoremediation treatment area at Murdock, at the headwaters
of the tributary creek (July 2005).
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FIGURE 1.5 Southwestern portion of the wetlands treatment area, shortly after construction and grading of the wetlands basin (fall 2005).
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2 Baseline Sampling Studies

An initial event to collect samples for analyses for volatile organic compounds (VOCs)
was conducted at Murdock in July 2005, shortly after the groundwater extraction system was
installed and the main phytoremediation areas were planted. This sampling was performed to
(1) provide a current “snapshot” of the carbon tetrachloride distribution in the previously
identified groundwater plume and the surface waters at the headwaters of the tributary creek and
(2) establish baseline data for future comparisons that will permit evaluation of the performance
of the remedial systems implemented at the site and progress toward restoration of the Murdock

aquifer.

The July 2005 sampling activities included (1) groundwater and surface water sampling
throughout the area affected by the carbon tetrachloride plume, (2) tissue sampling of the newly
planted vegetation in the phytoremediation area, and (3) ambient air sampling in the planted and
preexisting vegetated areas along the tributary creek. The results of these analyses are

summarized below.

2.1 Groundwater Analysis Results

To determine current levels of carbon tetrachloride contamination in the upgradient
portion of the groundwater plume, groundwater samples for VOCs analyses were collected at
nine permanent observation locations along and south of Waverly Road (MW2, SB63-SB65,
SB68-SB72), as well as at GWEX-1 (Figure 2.1). These observation points were installed during
previous work at Murdock to facilitate periodic sampling along both the approximate central axis
of the identified groundwater plume and near its lateral margins. At each of these locations, a
cluster of two or more borings provides vertical resolution of the contaminant distribution within
the plume. Construction information for these selected observation points, as well as for the full
suite of permanent observation points available at the Murdock site, is summarized in

Appendix A.

To complement the preexisting observation points, 15 new permanent observation wells
were installed at 9 locations near the headwaters of the tributary creek north of Waverly Road,
both in and adjacent to the phytoremediation planting area (Figure 2.1). Well clusters PMW1,
PMW2, PMW9, and PMW3 were installed along a linear trend roughly following the central

path of groundwater flow and contaminant migration toward the tributary creek. Wells
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PMW4-PMW?7 are located on an approximate transect across the contaminant plume in the area
where groundwater discharge to the creek has been consistently observed, and well PMWS is
near the identified downgradient erosional limit of the Murdock aquifer (Argonne 2005a).

Construction data and well registration information for these wells are in Appendix A.

The results of the groundwater analyses are summarized in Table 2.1, and the maximum
carbon tetrachloride level detected at each sampling location is illustrated in Figure 2.2. The
general configuration of the carbon tetrachloride plume shown in Figure 2.2 is consistent with
measurements made in 2002 and 2004 (Argonne 2005a). The present data, however, provide a
more detailed picture of the carbon tetrachloride distribution in the headwaters area of the
tributary creek. Concentrations of carbon tetrachloride above 1,000 pg/L were detected at
monitoring wells PMWI1D and PMW2D, indicating that along the axis of the carbon
tetrachloride plume, highly elevated levels of the contaminant are now approaching the

phytoremediation planting area.

Two additional groundwater samples were collected from within the root system at two
of the deep tree planting locations (W410 and W103, Figure 2.2), through vertical ventilation
tubes installed for root aeration in each of the tree wells. Carbon tetrachloride was found at tree
well W410 but was not detected at tree well W103 (Table 2.1). These results suggest that some
uptake of contaminated groundwater by the trees at W410 began before baseline sampling. The
high ratio of chloroform to carbon tetrachloride (31 pg/L versus 38 pg/L, respectively) at this
location suggests that some degradation of carbon tetrachloride also preceded the baseline

sampling.

2.2 Surface Water Analysis Results

One surface water sample was collected, at location SWP13 (Figure 2.2). The estimated
carbon tetrachloride concentration for this sample (351 pg/L; Table 2.1) was similar to levels
detected at this location in 2004 (Argonne 2005a). Earlier periodic sampling at this location
consistently identified SWP13 as the approximate point of maximum carbon tetrachloride

discharge (on the basis of measured concentrations) to the surface waters of the tributary creek.
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TABLE 2.1 Results of organic analyses on groundwater and surface water samples

collected in the baseline sampling at Murdock, Nebraska, in July 2005.

Concentration (ug/L)

Carbon
Sample Tetra- Chloro-

Location Sample Depth (ft BGL) Date chloride form
Groundwater samples
2s MU2S-W-18308 70.5-80.5 7/18/05 85 25
2D MUD2-W-18344 85-95 7/22/05 10 34
SB63S MUSB63S-W-18338 23-38 7/21/05 ND? ND
SB63D MUSB63D-W-18337 36.5-51.5 7/21/05 11 ND
SB64S MUSB64S-W-18343 30-50 7/22/05 5.2 0.7J°
SB64M MUSB64M-W-18341 48.5-68.5 7/22/05 1.2 0.2
SB64D MUSB64D-W-18340 67-87 7/22/05 0.6J ND
SB65S MUSB65S-W-18335 23.7-38.7 7/21/05 ND ND
SB65D MU65D-W-18309 38-53 7/18/05 201 1
SB68S MUSB68S-W-18059 49-56.5 7/21/05 568 6
SB68M MUSB68M-W-18060 57.2-67.2 7/21/05 1013 12
SB68D MUSB68D-W-18061 67.8-77.8 7/21/05 5.4 ND
SB69M MUSB69M-W-18062 51.9-61.9 7/21/05 845 9.8
SB69D MUSB69D-W-18063 62.2-72.2 7/21/05 111 3.6
SB70S MUSB70S-W-18064 50.8-58.3 7/21/05 128 4.1
SB70M MUSB70M-W-18065 58.4-68.4 7/21/05 65 1
SB70D MUSB70D-W-18066 68.9-78.9 7/21/05 0513 ND
SB71S MUSB71S-W-18072 53.1-60.6 7/21/05 579 6.5
SB71D MUSB71D-W-18073 70-80 7/21/05 3.2 0.33J
SB72S MUSB72S-W-18069 49-56.5 7/21/05 1.3 ND
SB72M MUSB72M-W-18070 59.7-69.7 7/21/05 1.5 ND
SB72D MUSB72D-W-18071 70-80 7/21/05 1.5 ND
GWEX-1 MUGWEX-W-18312 47-77 7/18/05 205 2.3
TEST-1 MUTEST1-W-18311 60-65 7/18/05 81 49
PMW1S MUPMW1S-W-18318 4.6-14.6 7/19/05 94 0.4
PMW1D MUPMW1D-W-18313 24.6-34.6 7/19/05 1233 5.2
PMW2SB MUPMW2SB-W-18334 4.6-14.6 7/21/05 377 6.4
PMW2D MUPMW2D-W-18314 19.6-29.6 7/19/05 1564 4.8
PMW3S MUPMW3S-W-18331 4.5-14.5 7/21/05 394 24
PMW3D MUPMW3D-W-18316 19.5-24.5 7/19/05 801 4.9
PMW4 MUPMW4-W-18321 19.5-24.5 7/20/05 52 1.8
PMW5 MUPMWS5-W-18322 45-14.5 7/20/05 118 1
PMW6 MUPMW6-W-18333 45-14.5 7/21/05 9.6 0413

2-3
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TABLE 2.1 (Cont.)

Concentration (ug/L)

Carbon
Sample Tetra- Chloro-

Location Sample Depth (ft BGL) Date chloride form
Groundwater samples (Cont.)
PMW?7 MUPMW?7-W-18332 14.5-19.5 7/21/05 35 0.6J
PMW8 MUPMW8-W-18323 45-14.5 7/20/05 23 0.8J
PMW9S MUPMW9S-W-18328 5-9 7/20/05 10 14
PMWOM MUPMW9M-W-18329 11-15 7/20/05 60 2
PMW9D MUPMW9D-W-18315 20-30 7/20/05 4.6 0.9
W103 MU578-W-18260 5.66—7.78 7/19/05 ND ND
W410 MUTW444-W-18261 Unknown 7/25/05 38 31
Surface water samples
SWP13 MUSWP13-W-18068 - 7/21/05 351 C° 10

2 ND, contaminant not detected at an instrument detection limit of 0.1 pg/L.
b Qualifier J indicates an estimated concentration below the method quantitation limit of 1 pg/L.

¢ Qualifier C indicates an estimated concentration outside the calibration range for carbon
tetrachloride at zero dilution; insufficient sample for reanalysis at dilution.

2.3 Plant Tissue Analysis Results

As noted in Section 1.2, the vegetation planted in the phytoremediation area is expected
to take up, transpire, and degrade carbon tetrachloride as the plants take root and mature.
Previous sampling of preexisting natural vegetation along the tributary creek (Argonne 2005b)
indicated that these processes should result in elevated levels of carbon tetrachloride in plant
tissues over time. To obtain baseline data, plant tissue samples were collected from new trees in

the phytoremediation area and analyzed for VOCs.

The vegetation sampling included all six species of trees. Sampling occurred in every
other row, at every fourth or fifth tree in the sampled row. Background samples were collected at
two locations in nearby areas that have not been affected by the groundwater plume. Samples of
branches and leaves collected in July 2005 were analyzed by a headspace technique based on a
modification of EPA Method 5021-1 (http://www.epa.gov/epahome/index/). The concentrations

of carbon tetrachloride and chloroform in the plant tissue samples are summarized in Table 2.2,
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TABLE 2.2 Results of organic analyses on vegetation samples

collected in the baseline sampling at Murdock, Nebraska,

in July 2005.
Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Samples in planting zones
E101 MU-593-B-18379 7/19/05 NDP 1.7
E101 MU-593-L-18378 7/19/05 ND 1.3
E106 MU-598-B-18381 7/19/05 ND 1.5
E106 MU-598-L-18380 7/19/05 ND 35
E111 MU-603-B-18383 7/19/05 <1° 21
E111 MU-603-L-18382 7/19/05 ND 1.3
E116 MU-608-B-18385 7/19/05 ND ND
E116 MU-608-L-18384 7/19/05 ND ND
E121 MU-613-B-18387 7/19/05 ND ND
E121 MU-613-L-18386 7/19/05 ND 34
E126 MU-618-B-18389 7/19/05 ND ND
E126 MU-618-L-18388 7/19/05 ND ND
E129 MU-633-B-18395 7/19/05 ND ND
E129 MU-633-L-18394 7/19/05 ND 3.2
E245 MU-638-B-18397 7/19/05 ND ND
E245 MU-638-L-18396 7/19/05 ND 1.3
E304 MU-690-B-18483 7/19/05 ND 1.1
E304 MU-690-L-18482 7/19/05 ND 34
E309 MU-695-B-18485 7/19/05 43.2 12.3
E309 MU-695-L-18484 7/19/05 ND 2.0
E314 MU-700-B-18487 7/19/05 ND 2.6
E314 MU-700-L-18486 7/19/05 ND 2.2
E319 MU-705-B-18489 7/19/05 ND 1.4
E319 MU-705-L-18488 7/19/05 ND ND
E324 MU-710-B-18491 7/20/05 ND 2.3
E324 MU-710-L-18490 7/20/05 ND 1.3
E329 MU-715-B-18493 7/20/05 ND <1
E329 MU-715-L-18492 7/20/05 ND <1
E340 MU-720-B-18495 7/20/05 ND 3.1
E340 MU-720-L-18494 7/20/05 ND 1.8
E345 MU-725-B-18497 7/20/05 ND 21
E345 MU-725-L-18496 7/20/05 ND 3.0
E438 MU-623-B-18391 7/19/05 ND 2.0
E438 MU-623-L-18390 7/19/05 ND ND
E502 MU-789-B-18499 7/20/05 ND 3.0
E502 MU-789-L-18498 7/20/05 ND 1.3
E507 MU-794-B-18501 7/20/05 ND 1.5
E507 MU-794-L-18500 7/20/05 ND 2.7
E512 MU-799-B-18503 7/20/05 ND 2.7
E512 MU-799-L-18502 7/20/05 ND ND
E517 MU-804-B-18505 7/20/05 ND ND
E517 MU-804-L-18504 7/20/05 ND 2.0
E522 MU-809-B-18507 7/20/05 ND 1.5
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TABLE 2.2 (Cont.)

Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Samples in planting zones (Cont.)
E522 MU-809-L-18506 7/20/05 ND 2.6
E527 MU-814-B-18509 7/20/05 ND <1
E527 MU-814-L-18508 7/20/05 ND ND
E532 MU-819-B-18511 7/20/05 ND ND
E532 MU-819-L-18510 7/20/05 ND 35
E537 MU-824-B-18513 7/20/05 ND ND
E537 MU-824-L-18512 7/20/05 ND 1.6
E542 MU-829-B-18515 7/20/05 ND 1.6
E542 MU-829-L-18514 7/20/05 ND 1.2
E547 MU-834-B-18517 7/20/05 ND 1.2
E547 MU-834-L-18516 7/20/05 ND ND
E550 MU-839-B-18519 7/20/05 ND ND
E550 MU-839-L-18518 7/20/05 ND ND
E555 MU-844-B-18521 7/20/05 ND 2.9
E555 MU-844-L-18520 7/20/05 ND 2.0
E557 MU-Corn846-B-18555 7/20/05 ND ND
E557 MU-Corn846-L-18554 7/20/05 ND ND
E659 MU-849-B-18523 7/20/05 ND ND
E659 MU-849-L-18522 7/20/05 ND 3.3
E700 MU-911-B-18551 7/20/05 ND ND
E700 MU-911-L-18550 7/20/05 ND ND
E705 MU-916-B-18549 7/20/05 ND ND
E705 MU-916-L-18548 7/20/05 ND 1.2
E710 MU-921-B-18547 7/20/05 ND ND
E710 MU-921-L-18546 7/20/05 ND <1
E715 MU-926-B-18545 7/20/05 ND ND
E715 MU-926-L-18544 7/20/05 ND 1.3
E720 MU-931-B-18543 7/20/05 ND ND
E720 MU-931-L-18542 7/20/05 ND ND
E725 MU-936-B-18541 7/20/05 ND 25
E725 MU-936-L-18540 7/20/05 ND 29
E730 MU-941-B-18539 7/20/05 ND 3.0
E730 MU-941-L-18538 7/20/05 ND 25
E735 MU-946-B-18537 7/20/05 ND ND
E735 MU-946-L-18536 7/20/05 ND ND
E740 MU-951-B-18535 7/20/05 ND 1.1
E740 MU-951-L-18534 7/20/05 ND 2.7
E758 MU-993-B-18553 7/20/05 ND <1
E758 MU-993-L-18552 7/20/05 ND ND
E845 MU-1087-B-18533 7/20/05 ND ND
E845 MU-1087-L-18532 7/20/05 ND <1
E858 MU-1082-B-18531 7/20/05 ND 21
E858 MU-1082-L-18530 7/20/05 ND 1.3
E862 MU-1078-B-18529 7/20/05 ND ND
E862 MU-1078-L-18528 7/20/05 ND ND
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TABLE 2.2 (Cont.)

Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Samples in planting zones (Cont.)
E866 MU-1072-B-18527 7/20/05 ND 1.6
E866 MU-1072-L-18526 7/20/05 ND ND
E871 MU-1067-B-18525 7/20/05 ND ND
E871 MU-1067-L-18524 7/20/05 ND ND
W103 MU-578-B-18373 7/19/05 ND ND
W103 MU-578-L-18372 7/19/05 ND <1
w107 MU-588-B-18377 7/19/05 ND 1.8
w107 MU-588-L-18376 7/19/05 ND 1.4
w111 MU-584-B-18375 7/19/05 3.2 43
w111 MU-584-L-18374 7/19/05 ND 1.3
w114 MU-563-B-18367 7/19/05 <1 21
w114 MU-563-L-18366 7/19/05 ND ND
W119 MU-558-B-18365 7/19/05 1.5 2.7
W119 MU-558-L-18364 7/19/05 ND ND
w124 MU-553-B-18363 7/19/05 3.9 34
w124 MU-553-L-18362 7/19/05 ND ND
W129 MU-548-B-18361 7/19/05 3.0 2.9
W129 MU-548-L-18360 7/19/05 ND ND
w134 MU-543-B-18359 7/19/05 <1 <1
w134 MU-543-L-18358 7/19/05 ND ND
W139 MU-538-B-18357 7/19/05 ND ND
W139 MU-538-L-18356 7/19/05 ND 1.2
W144 MU-533-B-18355 7/19/05 ND 1.5
w144 MU-533-L-18354 7/19/05 ND 1.7
W148 MU-529-B-18353 7/19/05 ND <1
W148 MU-529-L-18352 7/19/05 ND 1.8
W153 MU-524-B-18351 7/19/05 ND ND
W153 MU-524-L-18350 7/19/05 ND 2.8
W158 MU-519-B-18349 7/19/05 <1 ND
W158 MU-519-L-18348 7/19/05 ND ND
W203 MU-573-B-18371 7/19/05 ND ND
W203 MU-573-L-18370 7/19/05 ND ND
w210 MU-568-B-18369 7/19/05 3.7 ND
w210 MU-568-L-18368 7/19/05 ND ND
W303 MU-462-B-18425 7/19/05 ND ND
W303 MU-462-L-18424 7/19/05 ND ND
W308 MU-467-B-18427 7/19/05 ND ND
W308 MU-467-L-18426 7/19/05 ND 1.4
W361 MU-301-B-18445 7/19/05 ND ND
W361 MU-301-L-18444 7/19/05 ND ND
W402 MU-452-B-18421 7/19/05 ND 1.1
W402 MU-452-1L-18420 7/19/05 ND ND
w407 MU-447-B-18419 7/19/05 <1 15
w407 MU-447-L-18418 7/19/05 ND 35
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TABLE 2.2 (Cont.)

Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Samples in planting zones (Cont.)
w412 MU-442-B-18417 7/19/05 ND ND
w412 MU-442-1-18416 7/19/05 ND 1.3
w417 MU-437-B-18415 7/19/05 <1 <1
w417 MU-437-L-18414 7/19/05 ND ND
W422 MU-432-B-18413 7/19/05 <1 17
w422 MU-432-L-18412 7/19/05 ND 5.0
w427 MU-427-B-18411 7/19/05 <1 1.6
w427 MU-427-L-18410 7/19/05 ND 1.1
W432 MU-422-B-18409 7/19/05 ND 1.6
W432 MU-422-1L-18408 7/19/05 ND ND
w437 MU-417-B-18407 7/19/05 ND ND
w437 MU-417-L-18406 7/19/05 ND <1
W442 MU-412-B-18405 7/19/05 ND ND
W442 MU-412-L-18404 7/19/05 ND ND
w447 MU-407-B-18403 7/19/05 ND ND
w447 MU-407-L-18402 7/19/05 ND 1.6
W452 MU-402-B-18401 7/19/05 ND ND
W452 MU-402-L-18400 7/19/05 ND ND
w457 MU-397-B-18399 7/19/05 ND ND
w457 MU-397-L-18398 7/19/05 ND 2.0
W505 MU-338-B-18429 7/19/05 ND <1
W505 MU-338-B-18561 7/20/05 ND <1
W505 MU-338-L-18428 7/19/05 ND 1.7
W505 MU-338-L-18560 7/20/05 ND 2.0
W601 MU-331-B-18433 7/19/05 ND 1.4
W601 MU-331-L-18432 7/19/05 ND <1
W606 MU-326-B-18435 7/19/05 <1 12
W606 MU-326-L-18434 7/19/05 ND <1
w611 MU-321-B-18437 7/19/05 ND ND
w611 MU-321-L-18436 7/19/05 ND 1.2
W616 MU-316-B-18439 7/19/05 <1 1.8
W616 MU-316-L-18438 7/19/05 ND 1.9
w621 MU-311-B-18441 7/19/05 ND 1.1
w621 MU-311-L-18440 7/19/05 ND ND
W626 MU-306-B-18443 7/19/05 ND 1.1
W626 MU-306-L-18442 7/19/05 ND 1.1
W636 MU-296-B-18447 7/19/05 ND ND
W636 MU-296-L-18446 7/19/05 ND ND
w641 MU-291-B-18449 7/19/05 ND ND
w641 MU-291-L-18448 7/19/05 ND ND
W646 MU-286-B-18451 7/19/05 ND 1.2
W646 MU-286-L-18450 7/19/05 ND 1.8
W651 MU-281-B-18453 7/19/05 ND ND
W651 MU-281-L-18452 7/19/05 ND ND
W656 MU-276-B-18455 7/19/05 ND ND
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TABLE 2.2 (Cont.)

Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Samples in planting zones (Cont.)
W656 MU-276-L-18454 7/19/05 ND 1.8
w801 MU-133-B-18481 7/19/05 ND ND
w801 MU-133-L-18480 7/19/05 ND ND
W806 MU-128-B-18479 7/19/05 ND <1
W806 MU-128-L-18478 7/19/05 ND 2.0
w810 MU-123-B-18477 7/19/05 ND ND
w810 MU-123-L-18476 7/19/05 ND 1.4
w815 MU-118-B-18475 7/19/05 ND ND
w815 MU-118-L-18474 7/19/05 ND ND
w820 MU-113-B-18473 7/19/05 ND ND
W820 MU-113-L-18472 7/19/05 ND 2.7
w825 MU-108-B-18471 7/19/05 ND 1.1
w825 MU-108-L-18470 7/19/05 ND 1.5
W830 MU-103-B-18469 7/19/05 ND 1.1
W830 MU-103-L-18468 7/19/05 ND 1.8
w835 MU-98-B-18467 7/19/05 ND 1.0
w835 MU-98-L-18466 7/19/05 ND ND
W840 MU-227-B-18465 7/19/05 ND 1.1
W840 MU-227-L-18464 7/19/05 ND 1.9
w845 MU-222-B-18463 7/19/05 ND 3.7
w845 MU-222-1L-18462 7/19/05 ND 2.9
W849 MU-217-B-18461 7/19/05 ND <1
W849 MU-217-L-18460 7/19/05 ND 1.8
w854 MU-212-B-18459 7/19/05 ND 2.0
w854 MU-212-1L-18458 7/19/05 ND 2.0
W859 MU-207-B-18457 7/19/05 ND 2.0
W859 MU-207-L-18456 7/19/05 ND 2.3
W908 MU-9-B-18431 7/19/05 ND ND
W908 MU-9-L-18430 7/19/05 ND 1.2
Background samples
Bruttig-1 ~ MU-Bruttig-B-18563 7/20/05 ND 1.3
Bruttig-1 ~ MU-Bruttig-L-18562 7/20/05 ND 1.6
Bruttig-2 ~ MU-Bruttig-B-18565 7/20/05 ND 3.1
Bruttig-2 ~ MU-Bruttig-L-18564 7/20/05 ND 2.2
Bruttig-3 ~ MU-Bruttig-B-18567 7/20/05 ND 2.0
Bruttig-3 ~ MU-Bruttig-L-18566 7/20/05 ND 25
Creek-1 MU-WCreek-B-18573 7/20/05 ND ND
Creek-1 MU-WCreek-L-18572 7/20/05 ND ND
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TABLE 2.2 (Cont.)

Concentration
(ug/kg)
Carbon
Sample Tetra- Chloro-
Location Sample? Date chloride form
Background samples (Cont.)
Creek-2 MU-WCreek-B-18575 7/20/05 ND <1
Creek-2 MU-WCreek-L-18574 7/20/05 ND ND
Creek-3 MU-WCreek-B-18577 7/20/05 ND 1.2
Creek-3 MU-WCreek-L-18576 7/20/05 ND 3.1

a Letter “B” in sample identifier indicates branch tissue; letter “L”
indicates leaf tissue.

b ND, contaminant not detected at a quantitation limit of 0.1 pg/kg for
carbon tetrachloride or 0.75 pg/kg for chloroform

¢ < 1lindicates a concentration of 0.1-0.99 ug/kg for carbon
tetrachloride or 0.75-0.99 pg/kg for chloroform.

and the maximum carbon tetrachloride concentrations identified at each location are shown in

Figure 2.3.

A total of 206 plant tissue samples were collected at 102 locations in the shallow and
deep planting zones. Insignificant headspace concentrations of carbon tetrachloride (< 1 pg/kg)
were found in most of the tissue samples. The results indicated, however, that some uptake of
contaminated groundwater — by Niobe willows at six locations in the surface planting zone —
had already occurred at the time of sampling. The detected carbon tetrachloride concentrations at
these locations were generally low (<4 pg/kg). The only exception was a concentration of
43.2 pg/kg at location E309 (Figure 2.3).

Twelve plant tissue samples were collected at six locations in two uncontaminated
“background” sites near the phytoremediation area: (1) along the western branch of the tributary
creek and (2) at a private residence (Bruttig) along Waverly Road, east of the plume migration
pathway (Figure 2.3). No carbon tetrachloride was found in these samples. Headspace
concentrations of chloroform ranged from <1 pg/kg to 3.1 pg/kg, reflecting apparently
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ubiquitous low levels of chloroform in the natural vegetation in the vicinity of the tributary creek
headwaters (Table 2.2).

2.4 Ambient Air Analysis Results

Under the existing preremedial conditions at Murdock, carbon tetrachloride may be
introduced to the ambient air in the creek headwaters area as a result of both direct volatilization
from the groundwater and surface water and via uptake and transpiration by the preexisting
vegetation. The results discussed in Section 2.3 suggest that the phytoremediation plantings had
relatively little impact on ambient air prior to the time of the baseline sampling. Increased
volatilization of carbon tetrachloride to the atmosphere should occur, however, as these plantings

mature.

Ambient air was collected in July 2005 at three locations in the phytoremediation zone
(AM1, AM3, AM4; Figure 2.4) and at one location in the preexisting vegetation (AM2) along
the part of the creek impacted by the carbon tetrachloride plume. A “background” air sample was
also collected outside the plume area, along a waterway about 1,300 ft west of the town and
150 ft south of Waverly Road (AMS; Figure 2.4). The sampling was conducted by placing
preevacuated canisters at 4-5 ft above ground surface (near the vegetation canopy level) and
collecting ambient air over a 4-hr time period. To minimize wind effects, sampling at each
location occurred during the early morning on each of three consecutive days. The air samples
were shipped to Severn-Trent Laboratory in Burlington, Vermont, for VOCs analyses by EPA
Method TO-15. The results are summarized in Table 2.3. The maximum concentrations of

carbon tetrachloride found at each location are shown in Figure 2.4.

The results for the ambient air samples indicate that carbon tetrachloride and chloroform
in the “background” samples (location AMS5) were below the detection limits of 1.3 pg/m3 and
0.98 pg/m3, respectively. Air samples collected in the phytoremediation planting area (locations
AMI1, AM3, and AM4) also contained no detectable carbon tetrachloride or chloroform, except
that one sample recovered at AM3 on one of the three sampling days had a carbon tetrachloride
concentration at the detection limit of 1.3 pg/m3.
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Air sampling in the preexisting vegetation area was performed at location AM2
(Figure 2.4). Previous sampling by Argonne (2005b) identified high levels of carbon
tetrachloride in the tissues of mature trees growing at this location. The results for all three days
of air sampling at AM2 indicated low concentrations of carbon tetrachloride in the ambient air
near the creek, ranging from 1.4 pg/m3 to 3.5 pg/m3; no chloroform was detected (Table 2.3).

TABLE 2.3 Results of organic analyses on air samples collected on three
consecutive days, at five locations at Murdock, in the baseline sampling
in July 2005.

Concentration on Days 1, 2, and 3

Day 1 Day 2 Day 3

ppbv  pg/m3 ppbv  pg/m3 ppbv  pg/m3

Location AM1, between trees W507 and W508

Dichlorodifluoromethane 0.55 2.7 0.59 29 0.58 29
Chloromethane os5uU2 1U 0.55 1.1 05U 1U
Trichlorofluoromethane 0.24 1.3 0.27 1.5 0.28 1.6
Chloroform 02U 098U 02U 0.98L 02U 0.98U
Carbon Tetrachloride 0.2U 1.3U 02U 13U 0.2U 1.3U
Acetone 5U 12U 8.6 20 5U 12U
Methyl Ethyl Ketone 05U 15U 0.84 2.5 0.52 15

Location AM2, in the preexisting trees along the east side of the creek near SWPO03,
east of SWP03 and 20 ft west of tree E210

Dichlorodifluoromethane

Chloromethane

Trichlorofluoromethane

Chloroform

Carbon Tetrachloride
1,2-Dichloropropane

Toluene
Acetone

Methyl Ethyl Ketone

n-Hexane

0.57
05U
0.26
0.2U
0.46
0.2U
0.2U
5U
05U
0.2U

2.8
1U
15
0.98 U
2.9
092U
0.75U
12U
15U
0.7U

0.57
05U
0.27
0.2U
0.22
0.2U
0.2U
5U
0.59
0.2U

2.8
1U
15
0.98 L
14
0.92 L
0.75L
12U
17
0.7U

Location AM3, east of the creek between trees E423 and E528

Dichlorodifluoromethane

Chloromethane

Trichlorofluoromethane

Chloroform

Carbon Tetrachloride

Toluene

Methyl Ethyl Ketone

n-Hexane

0.59
05U
0.26
0.2U
0.2
0.2U
0.59
0.2U

2.9
1U
15
0.98 U
13
0.75U
17
0.7U

0.58
0.51
0.27
0.2U
0.2U
0.2U
0.53
0.2U

2.9
11
15
0.98 L
13U
0.75L
16
0.7U

0.57
0.96
0.28
0.2U
0.55
0.68
0.52
11
0.92
0.33

0.58
05U
0.36
0.2U
0.2U
0.43
05U
0.25

2.8
2
16
0.98 U
3.5
3.1
2

26
2.7
12

2.9
1U

0.98 U
13U
16
15U
0.88
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TABLE 2.3 (Cont.)

Concentration on Days 1, 2, and 3

Day 1 Day 2 Day 3
ppbv  pg/m3 ppbv  pg/m3 ppbv  pg/m3

Location AM4, west of the creek between trees W635 and W636
Dichlorodifluoromethane 0.59 29 0.58 29 0.6 3
Chloromethane 0.53 1.1 05U 1U 0.53 1.1
Trichlorofluoromethane 0.26 1.5 0.26 1.5 0.3 1.7
Methylene Chloride 05U 17U 05U 17U 0.77 2.7
Chloroform 02U 0.98U 02U 098U 02U 0.98U
Carbon Tetrachloride 02U 13U 02U 13U 0.2U 1.3U
Benzene 02U 0.64U 02U 0.64U 0.32 1
Toluene 02U 0.75U 02U 0.75U 2 7.5
Xylene (m-, p-) 02U 0.87U 02U 0.87U 0.33 1.4
Methyl Ethyl Ketone 0.66 1.9 0.67 2 1.7 5
2,2,4-Trimethylpentane 0.2U 093U 0.2U 0.93U 0.25 1.2
n-Hexane 02U 07U 02U 07U 0.8 2.8
Xylene (total) 02U 0.87U 02U 0.87U 0.34 15

Location AM5, a background monitoring location on the east edge of the waterway,
about 150 ft south from the center of Waverly Road

Dichlorodifluoromethane 0.61

Chloromethane 05U
Trichlorofluoromethane 0.26
Methylene Chloride 05U
Chloroform 0.2U
Carbon Tetrachloride 0.2U
Trichloroethene 0.2U
1,2-Dichloropropane 0.2U
Toluene 0.2U
Xylene (m-, p-) 0.2U
Styrene 0.2U
Acetone 5U
Cuclohexane 0.2U
Methyl Ethyl Ketone 0.54
n-Hexane 0.2U
Xylene (total) 0.2U

3

1U
15
17U
0.98 U
13U
11U
092U
0.75U
0.87U
0.85U
12U
0.69 U
1.6
0.7U
0.87U

0.59
0.59
0.26
05U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
0.2U
12
0.2U
11
0.2U
0.2U

2.9
12
15
17U
0.98 U
13U
11U
092U
0.75U
0.87U
0.85U
29
0.69 U
3.2
0.7U
0.87U

0.58
0.53
0.33
5.7
0.2U
0.2U
0.2
0.46
6.3
0.27
0.21
16
0.54
3

3.5
0.28

2.9
11
19
20
0.98 U
13U
11
21
24
12
0.89
38
1.9
8.8
12
12

a Qualifier U indicates that the contaminant was not detected at indicated reporting

limit.
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FIGURE 2.1 Locations of groundwater and surface water samples collected for volatile organic analyses during the July 2005 baseline sampling
event. Source of photograph: NAIP (2003).
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FIGURE 2.3 Results of analyses for carbon tetrachloride (maximum values) in vegetation samples collected in the surface and deep

phytoremediation planting zones during the July 2005 baseline sampling event. Source of photograph: NAIP (2003).
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Carbon tetrachloride
concentration (ug/m3)

ND Not detected (quantitation
limit 1.3 ug/m3)

A Ambient air monitoring
location

- Surface planting zone

- Deep planting zone
- Buffer/access area

- Wetlands

FIGURE 2.4 Results of analyses for carbon tetrachloride (maximum values) in ambient air samples
collected during the July 2005 baseline sampling event. Source of photograph: NAIP (2003).
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3 Recommended Monitoring Programs

Restoration of the groundwater and surface waters at Murdock is expected to occur over a
period of approximately 30 yr or more under the selected removal action described in Section 1
(Argonne 2005b). An initial period of approximately 5 yr is expected to be required for the
vegetation introduced in the phytoremediation plantings and constructed wetlands to reach
maturity and hence to attain full design capabilities for the uptake and removal of carbon
tetrachloride from groundwater and surface water. During this initial period, the remedial

effectiveness of the combined treatment systems is therefore expected to increase progressively.

This section outlines two phases of sampling and monitoring of groundwater, surface
water, and remedial systems recommended for the Murdock site. During each phase, the
monitoring efforts are targeted to address the following specific goals, in keeping with the

technical objectives of the removal action outlined in Section 1.1:

* To verify and document the performance of the remediation systems.

* To monitor the migration of the remaining carbon tetrachloride contamination

and evaluate the progress of the site restoration.

* To ensure the protection of human health and the environment.

The sampling and monitoring activities proposed here were developed to provide
technically defensible data of the type and quantity that are generally consistent with removal
actions regulated by the EPA (under CERCLA) or by the Nebraska Department of
Environmental Quality (NDEQ), and that are in keeping with the applicable or relevant and
appropriate requirements identified for the Murdock site in Appendix A of the EE/CA (Argonne
2005b).

3.1 Initial (Five-Year) Sampling and Monitoring

Approximately 5 yr may be required for the phytoremediation and constructed wetlands
components of the Murdock remedial systems to attain their full groundwater and surface water
treatment capacity. During this period, the seasonal patterns of groundwater extraction, spray

irrigation treatment, and use by the ElImwood-Murdock Public Schools will also be generally
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established. Relatively intense sampling and monitoring are therefore proposed to evaluate and
document the performance of these systems for treatment of the carbon tetrachloride
contamination. Additional sampling is recommended to assess the progress of the combined
treatment efforts in reducing carbon tetrachloride concentrations in the groundwater and surface
waters at Murdock. The activities proposed for implementation during the initial (5-yr) period of

monitoring at the site are summarized in Table 3.1.

3.1.1 Monitoring of the Spray Irrigation Treatment System (Groundwater)

With the approval of the EPA and the NDEQ, GWEX-1 and the associated spray
irrigation treatment unit at Murdock are to be operated seasonally, at the discretion of the
Elmwood-Murdock Public School system, for the irrigation of school property. The operations
are to be performed in accord with a statement of discharge requirements issued by the NDEQ
for these facilities (NPDES Tracking No. NE0137464; Appendix B).

In keeping with the NDEQ requirements, samples of the treated groundwater sprayed
from the irrigation unit will be collected quarterly during periods of active use and analyzed for
carbon tetrachloride, chloroform, and pH levels. Procedures to be used for sampling and
analyzing the discharged spray were previously documented (Argonne 2000, 2004). These
procedures are in use at Utica, Nebraska, and are accepted by the NDEQ. The results of the
analyses are to be reported quarterly. Coincident with each spray sampling event, samples of the
untreated groundwater supplied to the treatment unit will also be collected and analyzed for
VOCs to enable determination of the carbon tetrachloride removal efficiency of the spray

irrigation unit.

Cumulative groundwater production from GWEX-1 will be recorded by using a totalizing
flow meter. The results will be used in conjunction with the groundwater and spray analysis data
to estimate the quantities of carbon tetrachloride (and chloroform) removed from the aquifer by

GWEX-1 and treated by the spray irrigation unit.

The NDEQ has identified the outfall from the spray irrigation unit as a land application
(Appendix B). No specific target concentrations for the removal of carbon tetrachloride (or
chloroform) by the spray irrigation treatment unit at Murdock are therefore established in the

NDEQ’s discharge requirements; only the actual concentrations discharged to the surface need to



TABLE 3.1 Monitoring plan for the Murdock removal action.

Measurement Parameter and Frequency
in Initial Five Years of Monitoring? Long-Term Measurement Parameter and Frequency?

End of Every
Five Five
Quarterly Twice Yearly Years Quarterly Annual Years

Continuous
Automated | Manual | VOCsin | VOCs in Air, | Geochem | VOCsin Manual| VOCsin | VOCsin| Geochem VOCs in

Water Water | GW(Sp), GW(Ph), in GW(Ph), Water | GW(Sp), | GW(Ph), in GW(Ph),
Location Level Level SW GW(PI), Veg | GW(Ph)P | GW(PI) Level SW Veg GW(Ph)P GW(PI)

Extraction-Spray Irrigation System (Groundwater)

GWEX-1 x¢ X X

Spray Unit
Discharge xC X

Phytoremediation Treatment Area (Vegetation)

Figure 3.29 X X X

Phytoremediation Treatment Area (Groundwater)

PMW1S

PMW1D

PMW2SA

PMW2D

PMW3S

XX [X|X

PMW3D

PMW4

PMWS5

x

PMW6

PMW7

PMW8

XU XXX XX |X|X]|X|X|X|X
XXX |IX|IX|IX]|X|X]|X]|X]|X]|X

PMW9S

PMWOM

PMW9D

x

W103

XIX|IX|XIX|IX[X|X|X|X|X|X]|X]|X]|X|X
XIXIXXIX|IXX|X|X|IX[X|X]|X]|X]|X|X
XIXIX|XIX|IX[X|X|X|X[X|X]|X|X]|X|X
XXX XX XXX |XIXX|X]|X|X]|X]|X

W410

Phytoremediation and Wetlands Treatment Areas (Surface Water)

SWM1 X X

SWM2 X

x

SWM3 X X

Phytoremediation and Wetlands Treatment Areas (Ambient Air)9

XX |X|X

Upgradient Plume Area (Groundwater)

x)

x

1S, 1D

2S, 2D XN x] xI

%
<

3S, 3D x!

4S, 4D

MWO06 x/

XXX |X]|X]|X

TEST-1 X v

WP49K X

WP51DK

WP54K

XXX |X|IX|X]|X]|X
XXX |IX|IX|X|X]|X]|X]|X

SB63S, SB63D

SB64S,
SB64M, SB64D X X

<
X,

SB65S, SB65D XN X! X X X x] xI

SB68S, . .
SB68M, SB68D X X xJ xJ

SB69M, SB69D X x/

SB70S, _
SB70M, SB70D X x]

SB71S, .
SB71M, SB71D X X x! x!

SB72S, X x!
SB72M, SB72D

Abbreviations: Geochem, geochemistry; GW(Ph), groundwater in phytoremediation area; GW(PI), groundwater in upgradient plume area; GW(Sp), groundwater
in extraction well-spray irrigation system; SW, surface water; Veg, vegetation; VOCs, volatile organic compounds.

Measurements will include dissolved oxygen, redox potential, and concentrations of Fe2* and breakdown products. Additional parameters will be included if
required (see Section 3.1.2).

Additional measurements will include pH, volume produced, and volume discharged.

Initial sampling will be in early spring and early fall, at locations depicted in Figure 3.2. Long-term sampling will be in early fall, at selected locations to be
determined.

Measurements are subject to verification of need during the initial 5-yr monitoring period.

SWM3 is recommended as the compliance point for overall system discharge. The recommended compliance level is a carbon tetrachloride concentration of
44.2 my/L in surface water.

Ambient air sampling will occur in early spring and near the peak of the vegetation growth cycle. Background location BA1 is southwest and
upgradient/upstream of the tributary headwaters area.

Data logger will be in the deep well at this location.
Manual measurements will be made in the shallow well at this location.
Locations are subject to change as the configuration of the groundwater plume evolves over time.

Critical temporary piezometers for water level monitoring; permission to retain these piezometers is being requested.
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be reported. The NDEQ document qualitatively notes, however, that the discharge may not be
toxic to aquatic life in surface waters of the state outside the mixing zones allowed in NDEQ
Title 117 — Nebraska Surface Water Quality Standard. This standard defines a carbon
tetrachloride concentration of 44.2 pg/L as the maximum acceptable level for the chronic
exposure of aquatic life in surface waters. A maximum target concentration of 44.2 ug/L is
therefore proposed as the quantitative evaluation criterion for assessment of the spray irrigation

treatment system’s performance at Murdock.

3.1.2 Monitoring of the Phytoremediation Treatment System (Groundwater)

Carbon tetrachloride removal from the Murdock aquifer within the phytoremediation

treatment area is expected to occur through the combined effects of

* Hydraulic “pumping” of the contaminated groundwater as a result of plant
uptake,

* Transpiration and degradation of carbon tetrachloride within plant tissues, and

* Enhanced microbial degradation (reductive dechlorination) in the root zone

created by the plants.

The effectiveness of each of these removal processes is expected to increase as the

phytoremediation plantings approach maturity.

Evidence of Hydraulic “Pumping” Effects. To monitor for direct evidence of hydraulic
“pumping” effects in the phytoremediation area during the developmental period, a water level
measuring network of 16 observation points with automated water level recorders is proposed
(Figure 3.1 and Table 3.1). The recorders will be programmed to collect measurements at a
relatively high frequency (approximately hourly) and will be downloaded quarterly to permit
analysis of the accumulated data. The automated monitoring will facilitate the detection of
potential diurnal or seasonal fluctuations in groundwater levels associated with cyclic use of
water by the plants, as well as potential longer-term, cumulative trends in depression of the local
groundwater levels over time. The results, together with data collected from the weather station
on the site, will serve as the basis for quantitative estimation of groundwater withdrawal rates by

the phytoremediation plantings.
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To further document the patterns of groundwater flow into the phytoremediation
treatment area, the automated water level readings will be supplemented by quarterly manual
measurements at additional permanent observation points across the Murdock site (Table 3.1 and
Appendix A).

Evidence of Carbon Tetrachloride Removal. To verify the removal of carbon tetrachloride
from groundwater by the phytoremediation plantings, a program of vegetation sampling and
analysis for VOCs is proposed. Samples of plant tissues (primarily leaf and stem materials) will
be collected from selected tree locations on an approximate grid pattern (Figure 3.2) designed for
representative coverage of both the surface and deep planting areas and also the range of species
(see Section 1.2) installed at the site. The data will provide a quantitative, comparative basis for
the evaluation of contaminant uptake by the plantings in relation to the initial vegetation

sampling results presented in Section 2.3.

In light of the seasonal growth cycles associated with the phytoremediation plantings,
sampling of the vegetation at approximately six-month intervals is proposed during the initial
(5-yr) monitoring period: (1) in early spring, before the onset of significant plant growth, and
(2) in late summer or early fall, near the end of the growing cycle. Such sampling will minimize
sampling effort and costs but will effectively document the temporal patterns and net annual
effects of carbon tetrachloride uptake and elimination by the phytoremediation system.
Supplemental vegetation sampling may also be conducted at selected times and locations during
the initial monitoring period to document the effects of specific climatic or other environmental
factors on the uptake of carbon tetrachloride by the plantings. The proposed vegetation sampling
will coincide (whenever possible) with GWEX-1 and spray treatment sampling described in
Section 3.1.1 and with the groundwater, surface water, and air sampling activities described in
Sections 3.1.3-3.1.5 (Table 3.1).

Evidence of Enhanced Microbial Degradation. Though microbial activity within the root
zone created by the phytoremediation plantings is expected to augment the removal of carbon
tetrachloride from the groundwater, direct measurement of the microbial activity at regular

intervals is neither easy nor economical.

As a logistically viable alternative, a program of geochemical sampling and analysis of
the groundwater within the phytoremediation area is proposed to monitor the anticipated
development of the reducing/anaerobic conditions required for the microbial degradation of

carbon tetrachloride by reductive dechlorination. This monitoring will include measurements of
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dissolved oxygen content, oxidation-reduction potential, and reduced iron (Fe2") levels at the
locations listed in Table 3.1 and shown in Figure 3.3, in conjunction with direct analyses for
possible dechlorination daughter products (chloroform, dichloromethane [methylene chloride],
etc.).

If the development of reducing/anaerobic conditions is demonstrated and elevated levels
of daughter products are identified, additional geochemical indicators of anaerobic microbial
activity, including dissolved methane and carbon dioxide levels, nitrate/nitrite ratios, and
sulfate/sulfide ratios, will also be determined. Sampling and analyses for these additional
parameters will also be performed in conjunction with the sampling activities described in
Sections 3.1.3-3.1.5 (Table 3.1).

3.1.3 Monitoring of the Surface Water Treatment Systems

Carbon tetrachloride levels in the surface waters of the tributary creek are expected to
decrease through the effects of multiple processes, including

* Contaminant removal from the influent groundwater as a result of upgradient

extraction by GWEX-1 and treatment in the phytoremediation area;

* Phytoremediation and microbial degradation at and near the surface, in the

phytoremediation and wetlands treatment areas; and

* Direct evaporation, plus mixing and dilution with uncontaminated
precipitation and runoff, in the phytoremediation and wetlands treatment

arcas.

The combined effects of these processes will determine the level of carbon tetrachloride
removal achieved in the effluent surface waters released from the treatment areas to the
downstream reaches of the tributary creek and hence to Pawnee Creek. To quantitatively
evaluate the effectiveness of the processes, surface water sampling for VOCs analyses is
recommended at three critical locations along the tributary creek, as shown in Figure 3.4 (also
Table 3.1).
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Sampling point SWMI1, which coincides with the surface water sampling location
previously designated SWP13, lies near the upgradient edge of the phytoremediation treatment
area. As noted in Section 2.2, past sampling at this location consistently demonstrated the highest
levels of carbon tetrachloride detected in surface waters; these levels may therefore be indicative

of the maximum concentrations in groundwater seepage to the headwaters of the tributary creek.

Proposed sampling point SWM2 lies directly downstream of the phytoremediation
planting area (and upstream of the wetlands) and is intended to monitor the reduction in carbon

tetrachloride levels achieved in the phytoremediation treatment zone.

Sampling point SWM3 lies directly downstream of the outfall from the wetlands
treatment zone, and hence it will reflect the final contaminant levels achieved in effluent from
the combined treatment processes. Location SWM3 should be considered the primary point for
quantitative assessment of the net performance of the Murdock treatment efforts, in terms of
achieving carbon tetrachloride concentrations in the surface waters of the tributary creek that
meet regulatory requirements for the protection of human health and the environment. A
maximum target concentration of 44.2 pg/L should be adopted for this discharge, as established
by the NDEQ for surface waters under NDEQ Title 117 — Nebraska Surface Water Quality
Standard.

Quarterly sampling for VOCs is recommended at locations SWM1-SWM3. Sampling at
these points (for two of the events each year) will be timed to coincide with the sampling
activities described in Sections 3.1.2, 3.1.4, and 3.1.5 (Table 3.1).

3.1.4 Monitoring of Contaminant Reduction in the Groundwater Plume

Contaminant reduction in the groundwater carbon tetrachloride plume is expected to

occur through the effects of multiple processes, including

* Contaminant removal as a result of upgradient extraction by GWEX-1 and

downgradient treatment within the phytoremediation area; and

» Evaporation, mixing, dilution, and dispersion of carbon tetrachloride along the

groundwater migration pathway.
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To determine the impact of the removal action efforts on carbon tetrachloride levels in
the plume, twice yearly groundwater sampling for VOCs analyses is recommended (during the
initial 5-yr period) at selected points along the approximate central axis of the groundwater
plume, as well as within the phytoremediation area (Figure 3.5 and Table 3.1). Past sampling
demonstrated that the concentrations detected at these locations typically reflect the maximum
carbon tetrachloride levels identified in groundwater along the plume migration pathway.
Sampling at these points will be performed in conjunction with the sampling activities described
in Sections 3.1.2, 3.1.3, and 3.1.5 (Table 3.1).

At the end of the initial 5-yr monitoring period, groundwater sampling for VOCs analyses
is recommended in the full suite of permanent observation points listed in Table 3.1, to permit
another delineation of the plume in keeping with the past sampling efforts at this site
(documented in Figures 2.9 and 2.10 of the Murdock EE/CA [Argonne 2005b]).

3.1.5 Monitoring of Local Atmospheric Carbon Tetrachloride Levels

Atmospheric sampling and analyses for VOCs conducted as part of the Murdock baseline
studies identified little or no contamination of the ambient atmosphere by carbon tetrachloride
(or chloroform) in the vicinity of the tributary creek headwaters (Section 2.4), despite the
documented uptake of carbon tetrachloride by the natural vegetation in this area (Argonne
2005b). The release of carbon tetrachloride to the atmosphere is expected to increase in the
phytoremediation and wetlands treatment areas, however, as these areas mature. Throughout the
course of the removal action, these treatment areas will remain open to the public for recreational

access and to workers for the required sampling, monitoring, and maintenance activities.

To ensure that potential human exposure levels remain within acceptable levels in the
treatment areas, a program of atmospheric sampling and analysis for VOCs is recommended.
Sampling twice per year (once in early spring, prior to the onset of significant plant growth, and
once near the peak of the seasonal growing cycle) is proposed at four locations (Figure 3.6 and
Table 3.1). Air sampling locations AA1-AA3 are in the shallow and deep planting areas in the
phytoremediation treatment zone and adjacent to the constructed wetlands, along the public
walking paths. A fourth air sampling location (BA1) is at the “background” location sampled
during the baseline studies (AMS in the former terminology; Section 2.4). Sampling at BA1 will

identify potential changes in atmospheric contaminant levels at Murdock that are unrelated to the
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groundwater and surface water restoration activities near the tributary headwaters. The air

samples will be collected and analyzed by using the procedures described in Section 2.4.

No enforceable regulatory criteria have been promulgated for the evaluation of carbon
tetrachloride contamination in ambient outdoor air in non-occupational settings. Many guidance
values have been developed, however, as maximum acceptable contaminant levels for inhalation
under a variety of exposure scenarios. The Agency for Toxic Substances and Disease Registry’s
intermediate inhalation minimal risk level of 192 ug/m3 (http://www.atsdr.cdc.gov/
toxprofiles/tp30-c2.pdf) is recommended as a conservative target concentration for ambient
outdoor air sampling results. This target concentration is considered to be protective against both
cancer and non-cancer health effects for workers and visitors in the treatment areas near the
creek (EPA 2005).

3.1.6 Reporting of the Monitoring Results

The following reporting schedule is recommended:

* Quarterly reporting of analytical results for the spray irrigation treatment
system monitoring (Section 3.1.1) to the appropriate regulatory agencies, in
keeping with the discharge requirements specified for this activity
(Appendix B).

* Quarterly reporting of analytical results for the surface water monitoring
(described in Section 3.1.3) to the appropriate regulatory agencies to
document the effectiveness of the groundwater and surface water treatment

systems.

*  Annual reporting of the full results of the sampling and monitoring programs
(outlined in Sections 3.1.1-3.1.5) for the current year.

* As requested by the regulatory agencies, brief (data only) accounts of

individual sampling and monitoring activities.
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* At the end of the initial 5-yr monitoring period, a summary report evaluating
the development of the Murdock treatment systems and assessing the

performance of the monitoring programs, with a new plume delineation.

The reporting schedule is summarized in Table 3.2.

3.2 Long-Term Sampling and Monitoring

The sampling and monitoring programs outlined in Section 3.1 will be critically
evaluated at the end of the initial 5-yr development period to (1) determine anticipated needs for
long-term performance monitoring of the Murdock remedial systems and (2) demonstrate the
progress of the removal action toward the ultimate restoration of the site. A detailed long-term
monitoring program will be recommended at that time. The present expectation is that the
specific activities outlined in Section 3.1 will be continued, at the revised sampling frequencies
suggested below and summarized in Table 3.1.

3.2.1 Monitoring of the Spray Irrigation Treatment System and Discharge

The spray irrigation treatment system influent groundwater and effluent spray will
continue to be sampled for VOCs analyses (and results will be reported) quarterly, or on any
amended schedule required for compliance with the regulatory discharge requirements
(Appendix B) established for these activities.

3.2.2 Monitoring of the Phytoremediation Treatment System

Longer-term monitoring of the phytoremediation treatment system is recommended as

follows:

*  Quarterly manual water level measurements in the network of observation
points listed in Table 3.1 and Appendix A to document longer-term trends in

groundwater levels.
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TABLE 3.2 Reporting schedule for site restoration monitoring activities at Murdock, Nebraska.

Frequency in Initial

Frequency after

Subject of Report Five Years Year Five
Analytical results for spray irrigation system Quarterly Quarterly
Analytical results for surface water monitoring Quarterly Quarterly
Full results of sampling and monitoring for current year Annual Annual
Brief (data only) accounts of individual sampling and monitoring As requested As requested
activities
Summary evaluation of development and performance, with At end of five years Does not apply

plume delineation

Full review of monitoring results and evaluation of removal action ~ Does not apply
progress, with plume delineation

Every five years

*  Annual vegetation sampling, near the end of the growing season, at locations

to be selected on the basis of the 5-yr reviews described above and in

Section 3.2.6.

*  Annual sampling of groundwater at selected locations in the phytoremediation

treatment area for geochemical analyses to verify the persistence of

anaerobic/reducing conditions conducive to the reductive dechlorination of

carbon tetrachloride, if the results of the initial (5-yr) monitoring indicated

that continued testing is warranted.

3.2.3 Monitoring of the Surface Water Treatment Systems and Discharge

Continued quarterly sampling of the surface waters at locations SWM1-SWM3

(Figure 3.4) is recommended, as the primary indicator of the net effectiveness of the groundwater

and surface water treatment systems for restoration of the surface waters discharged to the

tributary creek.
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3.2.4 Monitoring of Contaminant Reduction in the Groundwater Plume

Longer-term groundwater monitoring for VOCs levels is recommended as follows:

* Annual groundwater sampling at the selected critical observation points
identified in Figure 3.5 and listed in Table 3.1.

* At 5-yr intervals, groundwater sampling for VOCs analyses in the full suite of
permanent observation points summarized in Table 3.1 to permit redelineation

of the plume.

Modifications to the sampling points identified in Figure 3.5 may be required as the
configuration of the residual plume changes over time. Such modifications will be addressed

with the regulatory agencies as needed during the removal action.

3.2.5 Monitoring of Local Atmospheric Carbon Tetrachloride Levels

The utility of long-term air quality sampling at the Murdock site will be evaluated at the
end of the 5-yr initial monitoring period, in consultation with the regulatory agencies. If
continued monitoring is considered necessary, annual sampling for VOCs analyses, near the peak
of the seasonal growing cycle, is recommended at the locations in the treatment areas and at the

“background” location shown in Figure 3.6.

3.2.6 Reporting of the Monitoring Results

The following reporting schedule is recommended:

* Quarterly reporting of the spray irrigation treatment system sampling and
analysis results for VOCs (subject to the NDEQ discharge requirements in
Appendix B), as well as the results of the surface water sampling and
analyses, to document the ongoing effectiveness of the treatment systems and

to meet regulatory requirements.
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*  Annual reporting of the full results of the sampling and monitoring programs
outlined in Sections 3.2.1-3.2.5 during the current year.

* Every 5 yr, full review of the monitoring results and an evaluation of the
progress of the removal action toward restoration of the Murdock site, in

conjunction with the plume delineation sampling proposed in Section 3.2.4.

The reporting schedule is summarized in Table 3.2.

3.3 Summary of Compliance Points and Compliance Values

The following regulatory compliance points and maximum values are recommended for

the Murdock treatment systems, on the basis of the discussions in Sections 3.1.1 and 3.1.3:

» For the groundwater extraction—spray irrigation system, a compliance level
of 44.2 pg/L is recommended for carbon tetrachloride in spray discharge
reaching the ground surface. This level is consistent with the qualitative
requirements specified for the discharge by the NDEQ (Appendix B), and it
reflects the acceptable level for surface waters promulgated under NDEQ
Title 117 — Nebraska Surface Water Quality Standard. The discharge will be
sampled quarterly, and the results will be reported quarterly.

» For the overall remediation systems, the compliance level specified under

NDEQ Title 117 — Nebraska Surface Water Quality Standard is a carbon
tetrachloride concentration of 44.2 pg/L in surface water. The recommended

compliance point is location SWM3, directly downstream of the outfall from
the wetlands treatment zone. Surface water at this location will be sampled

quarterly, and the results will be reported quarterly.

3.4 Investigation Methods

The sampling and analysis methods for ambient air are described in Section 2.4, and the

method for sampling discharge from the spray irrigation system is cited in Section 3.1.1. Other
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investigational activities will be conducted in accordance with procedures defined in the Master
Work Plan (Argonne 2002).

Quality control requirements will be those defined in the Master Work Plan (Argonne
2002), with the added provision that in each sampling event, one sample from each compliance
point (Section 3.3) will be analyzed by a reference laboratory using EPA Contract Laboratory
Program methodology. The purpose will be additional verification of the results from Argonne’s
Applied Geosciences and Environmental Management Laboratory, beyond the usual requirement

of verification analyses for 10% of water samples.
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FIGURE 3.1 Locations proposed for the measurement of groundwater levels through use of automated water level recorders during the initial (five-
year) monitoring period. Source of photograph: NAIP (2003).
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FIGURE 3.2 Approximate locations proposed for the periodic sampling and analysis of vegetation samples for volatile organic compounds during

the initial (five-year) monitoring period. Source of photograph: NAIP (2003).
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FIGURE 3.3 Locations proposed for the periodic measurement of selected geochemical parameters in
groundwater during the initial (five-year) monitoring period, to identify the anticipated development of
reducing/anaerobic conditions required for the microbial degradation of carbon tetrachloride by reductive
dechlorination. Source of photograph: NAIP (2003).




Monitoring Plan for Murdock, Nebraska
Version 00, 11/11/05

O Surface water monitoring
location

- Surface planting zone

- Deep planting zone

Buffer/access area

- Wetlands

FIGURE 3.4 Locations proposed for the periodic sampling of surface waters for volatile organic analyses
during the initial (five-year) monitoring period. Source of photograph: NAIP (2003).
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FIGURE 3.6 Locations proposed for the periodic sampling of ambient air for volatile organic analyses
during the initial (five-year) monitoring period. Source of photograph: NAIP (2003).
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FIGURE A.1 Locations of all permanent groundwater observation points at Murdock. Source of photograph: NAIP (2003).
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TABLE A.1 Construction data for permanent observation points
at Murdock, Nebraska.

Screen Interval Well Screen Interval Well
Depth Depth Depth Depth
Location (ft BGL) (ft BGL) Location (ft BGL) (ft BGL)
1S 30-40 40 SB69D 62.2-72.2 72.2
1D 85-95 95 SB70S 50.8-58.3 58.3
2S 70.5-80.5 80.5 SB70M 58.4-68.4 68.4
2D 85-95 95 SB71S 53.1-60.6 60.6
3S 64-74 74 SB71M 60.7-70.7 70.7
3D 80-90 90 SB71D 70-80 80
4S 30-40 40 SB72S 49-56.5 56.5
4D 80-90 90 SB72M 59.7-69.7 69.7
MW6 78-83 83 SB72D 70-80 80
WP492 67-76 76 PMW1S 4.6-14.6 15
WP51D2 73-76 76 PMW1D 24.6-34.6 35
WP542 50-59 59 PMW2SA 4.6-14.6 15
TEST-1 51-81 91 PMW2SB 4.6-14.6 15
GWEX-1 A47-77 82 PMW2D 19.6-29.6 30
SB63S 23-38 42 PMW3S 45-14.5 15
SB63D 36.5-51.5 53.5 PMW3D 19.5-24.5 25
SB64S 30-50 53 PMW4 19.5-24.5 25
SB64M 48.5-68.5 71.5 PMWS5 45-14.5 15
SB64D 67-87 89 PMW6 45-14.5 15
SB65S 23.7-38.7 40.8 PMW7 14.5-19.5 20
SB65D 38-53 55 PMW8 45-14.5 15
SB68S 49-56.5 56.5 PMW9S 5-9 9
SB68M 57.2-67.2 67.2 PMWOM 11-15 15
SB68D 67.8-77.8 77.8 PMW9D 19.5-29.5 32
SB69M 51.9-61.9 61.9

a Critical temporary piezometer for water level monitoring; permission to retain this
piezometer is being requested.
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8. Pump Information

a.

Is pump installed at this time? Yes X No

Is pump installed by well owner in section 17 Yes No Is pump installed by contractor in section 27 Yes No.
If pump installed by pump installer, please fill out license number below.

b. Pump Instalier’s License No. Pump Installer’s Name
Pump Installer’s Email Address
Pump Installer’s Firm Name
Pump Installer’s Firm Address .
City State Zip Telephone
Pump Installer’s Firm Email Address
c. Pumping Rate gallons per minute Measured Estimated
d. Drop pipe diameter inches ) ¢. Length of drop pipe feet
f. Pumping equipment instalied (mmddryy) : & Pump Brand
h. This well is designed and constructed to pump Jess than 50 gpm i Yes __ No
9, Well Construction Information. ‘
a Total well depth: 15 feet. b. Static water level: -- feet.
¢. Pumping water level: - feet. d. Well Construction began (mn;'dd.'ry) 04/29/05
e Well Construction completed: (mmudiy 04/29/05 £ Bore hole diameter in inches Top 8 Bottom §
g. Casing and Sereen Joints are  Welded Glued  Threaded X Other
TG
10, ‘Well Construction {Casing & Screen)- ¢, d, e, & g measurements should be in inches to three decimal places
a b . & d 5 f.
Placement Depth Casing or Inside Qutside Wall Screen Slot Ty];gc of Tradc}!!\larhc‘
in Feet Screen Diameter Diameter Thickness Size Material
From To
G 4.6 Casing 2.00 2.375 0.1875 N/A PVC EMI
4.6 14.6 Screen 2.00 2.375 0.1875 0.010 PVC EMI
11. Grout and Grave! Pack
Placement Depth in Feet ~ Groutor Material Description
From To s Gravel Pack .
0 . 2.25  |Bentonite Seal _.|WyoBen Environplug Bentonite Chips
2.25 15.0  |Sand/Gravel Pack 10/20 Washed Silica Sand

12. Geologic Materials Logged
Depth in Feet Depth in Feet
From To Description From To Description

0 5 orangish brown silty clay with fine sand
5 11 Fight tan/gray silty clay with fine sand

11 13 light tan/pray silty fine sand and clay

13 15 tan/gray fine sand with silt and clay

(Additional sheets may be submitted)
e '

13. Iam familiar with the information submitted on this registration, and ta the best of my knowledge it is true.

ﬁéﬁ%r

Date Well Owner’s Signature Date
if Contractor is unknown or Deceased

Form provided by Forms-On-A-Disk - (214) 340-9428 - FormsOnADisk.com
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PO Box 94676
Lincoln, NE 68509-4676 STATE OF NEBRASKA
DEPARTMENT OF NATURAL RESOURCES
Phone: (402) 471-2363 WATER WELL REGISTRATION

FOR DEPARTMENT USE ONLY

Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. '

1. a  Well Owner's First Name - -- TLast Name -~
b. Company Name USDA CEPD FSA/CCC
¢.  Correspondent Name a

Address 1400 Independence Avenue, SW
City Washington State DC Zip__20250-0513  Telephone 202.720.5104

Attention Steve Gilmore

2. a  Contractor’s License No -89019 . Contractor’s Name Dennis J. Anderson .
" Contractor’s Email Address  danderson@thielégeotech.com )
b. Drilling Firm Name  Thiele Geotech, Inc.

Address 13478 Chandler Road
City Omaha State NE Zip 68138 Telephone (402) 556-2171

Drilling Firm®s Email Address ~ www.thielegeotech.com

3. a  Welllocation: SE ‘“4ofthe SW % of Section _10 ,Township 11 North, Range 10E East/West, Cass County.

b, Natural Resources District Lower Platte South
c.  The wellis 361  feet from the (OO North/& South) section lineand 2064 feet from the (L East/Fl West) section line.
or Latitude Degree 40 Minute 55 Second  46.50
Longitude Degree 96 Minute 17 Second  9.48
d.  Street address and subdivision, if applicable -
Block -- . Lot —
e. Location of water use, if applicable (give legal descriptions) --
f If for irrigation, the land to be imigated is  —- acres.
g Well reference letter(s), if applicable: PMW-1D . HHSSPWSID
4, Permits None . Surface Water Permit Number
Management Area Permit Number Industrial Permit Number
Geothermal Permit Number Transfer Out-of-State Permit Number
Municipal Permit Number Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HHSS NDEQ
5. Purpose of well (indicate one): _ Aguaculture _ Comumercial/Industrial _ Dewatering (over 90 days)
Domestic __ Ground Heat Exchanger  Groundwater Source Heat Pump _ Irrigation _ Injection
_Livestock X Monitoring __ Observation  ___ Public Water Supply (with spacing (46-638))
____ Public Water Supply (without spacing) _ Recovery Other

(indjcate use)
e

6. Wells in a Series.
a. Is this well 2 part of a series? _ X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well registration number --
c. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.
a. Is this well a replacement well? Yes X No

b. Registration number of abandoned well If not registered, date abandoned well was constructed: (mmidiyy)

l c. Replacement well is feet from abandoned well, d. Abandoned well last operated (mm/ddiyy)
e. Original well pump column size: inches £ Completion of original well abandonment on (mmedlyy) . .

g. Location of water use of abandoned well:

Form provided by Forms-On-A-Disk, Inc. < Dallas, Texas - (214) 340-9429
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8. Pump Information )
2, Ispump installed at thistime? __ Yes _X No
Is pump installed by well ownerin section 1? _~ Yes  No Is pump installed by confractor in section2? _ Yes _ No.
If pump installed by pump installer, please fill out license number below.
b. Pump Installer’s License No. Pump Installer’s Name
Pump Installer’s Ernail Address
Pump Installer’s Firm Name
Pump Installer’s Firm Address
City State Zip Telephone
Pump Installer’s Firm Email Address
¢. Pumping Rate gallons per minute Measured Estimated
d. Drop pipe diameter inches e.'Length of drop pipe feet
f. Pumping equipment installed mm/ddiyy) g. Pump Brand
h. This well is designed and constructed to pump less than 50 gpm X Yes __ No
9. Well Construction Information. . )
a. Total well depth: 35 feet. b. Static water level: - feet.
c. Pumping water level: - feet. d. Well Construction began (emaddyy) 04/29/05
e. Well Construction completed: (mmadiyy) 04/29/05 f  Bore hole diameter in inches Top 8§ Bottom 8§
g. Cesing and Screen Jointsare ~ Welded Glued Threaded X Other
chps G eren
10. Well Construction (Casing & Screen)- ¢, d, e, & g measurements shouid be in inches to three decimal places
a b c d € .00 f h
Placement Depth Casing or Inside Outside Wall Screen Slot Ty;i of Trade Name
in Peet Screen Diameter Diameter Thickness Size Material
From 1To
0 24.6 Casing 2.00 2378 0.1875 N/A PVC EMI
24.6 34.6 Secreen 2.00 2,375 0.1875 0.010 PVC EMI

B S T T e T AT
11. Grout and Gravel Pack

Placement Depth in Feet Grout or Material Description
From To Gravel Pack
0 21.75  |Bentonite Seal WyoBen Environplug Bentonite Chips
21.758 35 Sand/Gravel Pack 10/20 Washed Silica Sand
L SRS
12 Geologic Materials Logged
Depth in Feet Depth in Feet
From To Description From To Description
0 5 orangish brown silty clay with fine sand 15 30 light tan silty fine sand and clay
5 11 light tan/gray silty clay with fine sand 30 35  orangish tan silty fine sand and clay
11 13 light tan/gray silty fine sand and clay 35 38 orangish muddy, fine/medium sand
13 15 tan/gray fine sand with silt and clay

(Additional sheets may be submitted}

13. I am familiar with the information submitted on this registration, and to the best of my knowledge it is true.

D= AL

B24hs
Datf

Water Well (efitractor’s Signature

Well Owner’s Signature

if Contractor is unknown or Deceased

Form provided by Forms-On-A-Disk « (214) 340-8429 : FormsOnADisk.com

Date
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'E';F'F' R Sy~
SR g T STATE OF NEBRASKA
| DEPARTMENT OF NATURAL RESOURCES
WATER WELL REGISTRATHIN
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VT e
PO Box 94676
Lincoln, NE 68509-4676 STATE OF NEBRASKA

DEPARTMENT OF NATURAL RESOURCES
Phone: (402} 471-2363 WATER WELL REGISTRATION
FOR DEPARTMENT USE ONLY
Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. NRD
1. a Well Owner's FirstName - Last Name -~
b.  Company Name USDA CEPD FSA/CCC
¢,  Correspondent Name - - Attention Steve Gilmore
Address 1400 Independence Avenue, SW
City Washington State DC Zip _20250-0513  Telephone 202.720.5104
2. a Contractor's License No 89019 s Contractor’s Name Dennis J. Anderson
Contractor’s Email Address _danderson@thielegeotech.com )
b.  Drilling Firm Name  Thiele Geotech, Inc.
Address 13478 Chandler Road
City Omaha State NE Zip 68138 Telephone (402) 556-2171
Drilling Firm’s Email Address ~ www.thielegeotech.com
3. a Welllocation: SE Yofthe SW ! ofSection 10 , Township 11 North, Range 10E East/West, Cass County.

b.  Natural Resources District Lower Platte South
c.  Thewellis 581 feet from the ([J North/B South) section line and 2,008  feet from the (] East/E] West) section line.

or Latitude Degree 40 Minute 55 Second  48.66
Longitude Degree 96 Minute 17 Second  10.14
d. Street address and subdivision, if applicable ==
Block == Lot —
¢ Location of water use, if applicable (give legal descriptions) --
£, If for irrigation, the land to be irrigated is - acres.
g Well reference letter(g), if applicable: PMW-38 HIISS PWSID
4. Permits None Surface Water Permit Number
Management Area Permit Number Industrial Permit Number
Geothermal Permit Number Transfer Qut-of-State Permit Number
Municipal Permit Number Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HHSS NDEQ
5. Purpose of well (indicate one): _ Aquaculture _ Commercial/Industrial __ Dewatering (over 90 days)
__ Domestic __ Ground Heat Exchanger _ Groundwater Source Heat Pump _ Trrigation __ Injection
_ Livestock X Monitoring © __ Observation =~ Public Water Supply {withspacing (46-638))
__ Public Water Supply (witcutspacingy ~_ Recovery Other

s:'miiﬁk.use)

6. Wells in a Series.
a Is this well a part of a series? _ X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well registration number -
c. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.
a. Is this well areplacement well?  Yes X No
b. Registration number of abandoned well If not registered, date abandoned well was constructed: (mm/ddiyy)
c. Replacement well is feet from abandoned well. d. Abandoned well last operated (mmiddryy)
£ Completion of original well abandonment on @mmedi) _

e. Original well pump column size: inches
g Location of water use of abandoned well:

Form provided by Forms-On-A-Disk, Inc, » Dallas, Texas * (214) 340-5428
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e e
(B0 Box 04676 | : h
e Ak STATE OF NEBRASKA

DEPARTMENT OF NATURAL RESOURCES
Phune: (402) 4712560 WATER WELL REGISTRATION

FOR DEPARTRENT LUSE ONLY

Registration Dhate E-a.queﬂu Ma. - c
Croner Ciode Mo, _ Rezelpt®o, Y NED
1. & Well Dwaer's Pt Mume. = - Lag fame -
B Company Hume  TIEDA CEPD FEANCC |
e Comcspisden) Neme - Atttion Steve Gilmare
Address 1400 Independence Avenue, SW == s S - =5
Ciy  Waskingten Rl IC Zip ZOZS0-8513  Telophone 2027205104
2 b Caseeiepslissnw®a  HODI® Cembrietar's Miss Dhennis J. Andersan =

Coaecnar’s Emall Addres hl;mnﬂ'_hﬂgu_rlu:l..wu .
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fra) 3D (it
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Meail to: e
DNR ¢ DNR Form 145
PO Box 94676
Lincoln, NE 68509-4676 STATE OF NEBRASKA‘

DEPARTMENT OF NATURAL RESOURCES
Phone: (402) 471-2363 WATER WELL REGISTRATION

FOR DEPARTMENT USE ONLY

Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. : ‘ NRD
1. a  Well Owner’s First Name =~ -~ Last Name -~
b. Company Name USDA CEPD FSA/CCC
¢. Comrespondent Name == Attention Steve Gilmore
Address 1400 Independence Avenue )
City Washington . State DC Zip_20250-0513  Telephone 202.720.5104
2. a Confractor’s License No 89019 . Contractor’s Nare Dennis J. Anderson

Contractor's Email Address  danderson@thielegeotech.com
b. Drilling Firm Name  Thiele Geotech, Inc.
Address 13478 Chandler Road

City Omaha State NE Zip 68138 Telephone (402) 556-2171
Drilling Firm’s Email Address ~ www.thielegeotech.com
3. a  Welllocation: SE Yofthe SW YofSection 10 ,Township 11 North, Range 10E East/West, Cass County.

b. Natural Resources District Lower Platte South :
c.  The wellis 728 feet from the (O North/F South) section line and 1,762 feet from the ([ East/l7] West) section line.

or Latitude Degree 40 Minute 55 Second _ 50.16
Longitde Degree 96 Minute 17 Second ___13.32
d,  Street address and subdivision, if applicable --
Block -- Lot —
e. Location of water use, if applicable (give legal descriptions) --
f. If for irrigation, the land to be irigated is == acTes.
g Well reference letter(s), if applicable: PMW-4 HHSS PWSID
4. Permits None Surface Water Permit Nuniber
Management Area Permit Number Industrial Permit Number
Geothermal Permit Number Transfer Out-of-State Permit Number
Municipal Permit Number Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HHSS NDEQ
5. Purpose of well (indicate one}: _ Aquaculture __ Commercial/Industrial © __ Dewatering (over 90 days)
_ Domestic ____ Ground Heat Exchanger _ Groundwater Source Heat Pump _ Imrigation _ Injection
_ Livestock X Monitoring ___Observation ~__ Public Water Supply (with spacing (46-638))
_____ Public Water Suppliy (without spacing) ____ Recovery Other

{indicate use)

6. Wells in a Series.
a. Is this well a part of a serfes? X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well registration number --
¢. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.

a. Is this well a replacement well? Yes X No
b. Registration number of abandoned well If not registered, date abandoned well was constructed: (mm/ddiy)
c. Replacement well is feet from abandoned well. d. Abandoned well last operated (mmiddryy)

* e, Original well pump column size; inches . f. Completion,of qfigina.] well abandonment on (mm/ddiyy)

2. Location of water use of abandoned well:

Form provided by Forms-On-A-Disk, Inc. - Dallas, Texas ' (214) 340-8429
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Mol tor Iy i
(LR
(PO Box ST
B ettt STATE OF NEBRASKA

DEPARTMENT OF NATURAL RESOURCES
Fhooe: (A2} 4712363 ] WATER WELL REGIZTRATION
FOR DEPARTMENT USE ONLY
Registration Date  Bequence Mo, _ Rsgistratiaon No,
Crovnet Code o, Receipt Mo, ¥ - ________EED
Lo ‘Wel PwoersFirgMems - List Nagie == iS=p
b Compeny Nee  USDA CEPD FEANCCE o )
z  Comcmpondend Hame — Amantion Steve Gilmare
Address 1800 Indepesdence Avenue, SW 3 P TP
City Washington Bk D ip_ 20350513 Telephone METIOSION
1 a Cowrsecsliosseto  Baod : Conrask’'s Mane Deanls L Anderson =7
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Arnd-5 (rant.)
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Mail to: i Siamary 4
DNR .

PO Box 94676
Lincoln, NE 68509-4676 STATE OF NEBRASKA
DEPARTMENT OF NATURAL RESOURCES
Phone: (402) 471-2363 WATER WELL REGISTRATION
FOR DEPARTMENT USE ONLY
Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. NRD
I. a  Well Owner's First Name  -- Last Name --
b. Company Name USDA CEPD FSA/CCC g
¢. Correspondent Name - Attention Steve Gilmore
Address 1400 Independence Avenue, SW
City Washington State DC Zip 20250-0513  Telephone 202.720.5104
2. & Contractor’s License No 89019 ) Contractor’s Name Dennis J. Anderson
Contractor’s Email Address  danderson@thielegeotech.com )
b.  Drilling Firm Name  Thiele Geotech, Inc.
Address 13478 Chandler Road
City Omaha State NE Zip 68138 Telephone (402) 556-2171
Drilling Firm’s Email Address ~ www.thielegeotech.com
3. a  Welllocation: SE 'Y%ofthe SW 'ofSection 10 , Township 11 North, Range 10 Bast/West, Cass County.
b. Matural Resources District Lower Platte South T )
c.. Thewellis 846 feet from the ({0 North/M South) section line and 2,024 feet from the ([ East/I7] West) section line,
or Latitude Degree 40 Minute 55 Second  51.3
Longitude Degree 96 Minute 17 Second 9.9
d.  Street address and subdivision, if applicable --
Block -- Lot ==
e. Location of water use, if applicable (give legal descriptions) --
£ If for imrigation, the land to be irrigated is . - acres.
g Well reference letter(s), if applicable:  PMW-6 HHSS PWSID
4. Permits None Surface Water Permit Number
Management Area Permit Number Industrial Permit Number
Geothermal Permit Number Transfer Qut-of-State Permit Number
" Municipal Permit Number Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HHSS NDEQ
5. Purpose of well (indicate one): _ Agquaculture  Commercial/Industrial ___ Dewatering (over 90 days)
__ Domestic ___ Ground Heat Exchanger _ Groundwater Source Heat Pump ____ Trrigation __ Injection
Livestock X Monitoring __ Observation _ Public Water Supply (with spacing (46.638))
____Public Water Supply (without spacing) ___ Recovery _ Other

(indicate use)

6. Weils in a Series.
a. Is this well a part of a series? _ X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well registration number --
c. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.
a. Is this well a replacement well? Yes X No
b. Registration number of abandoned well If not registered, date abandoned well was constructed: (mmrddsyy)

¢. Replacement well is feet from abandoned well. d. Abandoned well last operated (mmidyy) -
e. Original well pump celumn size: inches f. Completion.of original well abandonment on (uwedy) -
g Location of water use of abandoned well: ' ]

Form provided by Forms-On-A-Disk; Inc. * Dallas, Texas * (214) 340-9429
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Mol 10 iy 202
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Nl Bt
PO Box 94676
Lincoln, NE 68509-4676 STATE OF NEBRASKA

DEPARTMENT OF NATURAL RESOURCES
_|Phone: (402) 471-2363 ) WATER WELL REGISTRATION
FOR DEPARTMENT USE ONLY
Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. : NRD
1. a  Well Owner’s First Name = — Last Name -
b. Company Name USDA CEPD FSA/CCC
c. Correspondent Name - Attention Steve Gilmore
Address 1400 Independence Avenue, SW
City Washington State DC Zip _2.0250-0513 Telephone 202.720.5104
2. a Contractor’s License No 89019 : Confractor’s Name Dennis J. Anderson
Contractor’s Email Address ~ danderson@thielegeotech.com )
b. Drilling FirmName  Thiele Geotech, Ine,
Address 13478 Chandler Road
City Omaha State NE Zip 68138 Telephone (402) 556-2171
Drilling Firm’s Email Address ~_www.thielegeotech.com :
3. a Welllocation: SE Yofthe SW Y ofSection 10 , Township 11 North, Range 10E East/West, Cass County.
b.  Natural Resources District Lower Platte South
c. Thewellis _ 1,004  feet from the (0 North/Fl South) section line and 1,814 fect from the ([J East/& West) section line.
or Latitude Degree 40 Minute 55 Second  52.86
Longitude Degree 96 Minute 17 Second 12.6
. d. Street address and subdivision, if applicable --
Block -- - Lot -
e. Location of water use, if applicable (give legal descriptions) —
f.  Iffor irrigation, the land io be irrigated is = ] acres.
g Well reference letter(s), if applicable: PMW-8 HHSS PWSID
4. Permits None Surface Water Permit Number
Menagement Area Permit Number Industrial Permit Number
Geopthermal Permit Number . Transfer Out-of-State Permit Number
Municipal Permit Number Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HASS ] ) NDEQ
5. Purpese of well (indicate one): Aquaculture Commercial/Industrial Dewatering (over 90 days)
Domestic Ground Heat Exchanger Groundwater Source Heat Pump Trrigation Injection
Livestock X Monitoring Observation Public Water Supply (with spacing (46-638))
Public Water Supply (without spacing) Recovery Other
(indicate use)
6. Wells in a Series,
& Is this well a part of aseries? _ X Yes; go fo part b of this section. Noj; go to part 7 of this application

b.If

one or more of the wells in the series is currently registered, give the well registration number --

c. How many wells in the series are you registering at this ime? 15

7. Repl
als

b. Registration number of abandoned well
¢. Replacement well is feet from abandoned well. d. Abandoned well last operated (mm/idiyy)
¢. Original well pump column size: inches
g Location of water use of abandoned well:

acement and abandoned well information.

this well a replacement well? Yes X No
If not registered, date abandoned well was constructed: (mm/ddsy)

f. Completion.of original well abandenment on (mpddyy)

Form provided by Forms-On-A-Disk, Inc. * Dallas, Texas * (214) 340-8429
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Iri-€ (Cod.)
8. Pump Information '
2. Ispump installed at this time? " ___ Yes _X Na
Is pump installed by well owner in section 1?7 Yes _ No Is pump installed by contractor in secion2? _ Yes _ No.
If pump installed by pump instalier, please fill out license number below.
b. Pump Installer’s License No. Pump [nstaller's Name
Pump Installer’s Email Address
Pump Installer’s Firm Name
Pump Installer’s Firm Address
City State Zip Telephone
Pump Installer's Firm Email Address
¢. Pumping Rate gallons per minute Measured Estimated
d. Drop pipe diameter inches e. Length of drop pipe feet
f Pumping equipment installed (mmvddiyy) g. Pump Brand
b This well is designed and constructed to pump less than S0 gpm X Yes ~ No
9, Well Constraction Information. : -
a. Total well depth: 15 feet, b. Static water level: — feet.
¢. Pumpiog water level: == feet. d. Well Construction began govewyy) 04/26/05
e. Well Construction completed: (mmvddyy) 04/26/05 £ DBore hole diameter in inches Top 8 Bottom §
g. Casing and Screen Joints are  Welded Glued Threaded X Other

10. Well Construction (Casing & Screen)- ¢, d, e, & g measurements should be in inches to three decithal places
b c

a d e £ g h
Placement Depth Casing or Inside Outside Wall Screen Slot Type of Trade Name
in Feet Screen Diameter Diameter Thickness Size Material
From To
0 4.5 Casing 2.00 2.375 0.1875 N/A PVC EMI
4.5 14.5 Screen 2.00 2.375 0.1875 0.010 PVC EMI
e
1. Grout and Gravel Pack
Placement Depth in Feet Grout or Material Description
From Ta Gravel Pack
0 22 Bentonite Seal WyoBen Environplug Bentonite Chips
2.2 15 Sand/Gravel Pack 10/20 Washed Silica Sand
L T T TSRS ]
12.  Geologic Materials Logged .
Depth in Feet Depth in Feet
From To Description From To Description
0 10 light gray silty clay
i0 15 gray silty clay with fine sand
(Additional sheets may be submitted)
13. I am familiar with the information submitted on this registration, and to the best of my knowledge it is true.
DAL gl |
Date Well Owner’s Signature Date

Water Well{ghntractor’s Signature

if Contractor is unknown or Deceased

Form provided by Forms-On-A-Disk * {214) 340-8428  FormsOnA Disk.com
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I];Ilgié_m: mjﬁ"';.'.’ng
PO Box 94676
Lincoln, NE 68509-4676 : STATE OF NEBRASKA
DEPARTMENT OF NATURAL RESOURCES
Phone: (402) 471-2363 WATER WELL REGISTRATION

FOR DEPARTMENT USE ONLY

Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. , NRD
1. a  Well Owner's First Name =~ — Last Name --
. Company Name USDA CEPD FSA/CCC
¢.  Comespandent Name -- Attention Steve Gilmore
Address 1400 Independence Avenue, SW
City Washington State DC Zip 20250-0513  Telephone 202.720.5104
2. a  Contractor’'s License No 89019 . Ceontractor’s Name Dennis J, Anderson

Contractor’s Email Address ~ danderson@thielegeotech.com
b. Drilling Firm Name  Thiele Geotech, Ine.
Address 13478 Chandler Road

City Omaha State NE Zip___ 68138 Telephone (402) 556-2171
Drilling Firm’s Email Address ~ www.thielegeotech.com
3. a  Welllocation: SE Yiofthe SW YofSection 10 ,Township 11 WNorth, Range 10E East/West, Cass County.

b.  Nawral Resources District Lower Platte South
c.  The wellis 512 feet from the ([J North/B] South) section line and 2,037 feet from the ([0 East/Ed West) section line,

or Latitude Degree 40 55 Second 48
Longitude Degrezc 96 Minute 17 Second  9.78
d.  Street address and subdivision, if applicable -
Block - Lot —
¢. Location of water use, if applicable (give legal descriptions) --
f.  If for irrigation, the land to be imigated is - acres.
g.  Well reference letter(s), if applicable: PMW-9S HHSS PWSID
4. Permits None Surface Water Permit Number
Management Area Permit Number Industrial Permit Number
Geothermal Permit Number Transfer Out-of-State Permit Number
Municipal Permit Number . Conduct Permit Number
Well Spacing Permit Number Other Permit Number
HHSS : NDEQ
5. Purpose of well (indicate one): __ Aquaculture  ___ Commercial/Industrial __ Dewatering (over 90 days)
_ Domestic __ Ground Heat Exchanger _ Groundwater Source Heat Pump ___ Irrigation __ Injection
. Livestock X Monitoring ____ Observation ~ ___ Public Water Supply (with spacing (46-638))
___ Public Water Supply (without spacing) ___ Recovery Other

(indicate vse)
SRS

6. Wells in a Series. :
a. Is this well a part of a series? X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well registration number -~
c. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.

a. Is this well areplacement well? _ Yes _X No

b. Registration number of abandoned well i Tf not registered, date abandoned well was constructed: mm/ddyy)
c. Replacement well is feet from abandoned well. d. Abandoned well last operated (mmiddiyy)

¢. Original well pump column size: inches f Compllerig_n of.original well abandonment gn-(umddlyy)”

g Location of water use of abandoned well:

Form provided by Forms-On-A-Disk, Inc. ' Dallas, Texas - (214) 340-9429
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Ponai-4€ (cadd )

E  Femp Infoomaton
o lspusp logniiedetthizdee?  Ye: X Mo
L pumnp bestalled by well perer msecion 17 Wes  Mn Is pomp Insaled by copraclern sectine 2! Yes Mo
[f purmp installed by pump bstalisr, piease il oot fcsme number below,
b. Puisp Insalle's Licens: Wa. _ Filep Insalks's Hars
Pemap Insialle's Brregl Address
Purmp lregnller's Firm Hame 3 = : B —
Puing kesaller's Firm Addmza - o R . o
Chey ik Sae Zip Tebphane
Pumg [asallers Firm Eoedl Address
o Pumping Bate galiens p2¢ mirels Mrisred __ Estimiriod
d  Drop pipe deaneier ireakie & lerptholdmpppe [
[ Pusping rqugmient ingalbd et 2. Funp Baand
Lk This well 5 desigred ind cosncted npunp ssthan 30 gpn ¥ Y Mo
3. Wl Construction Infremanng
L Toud well depde W [ b Gtuticoower el — tort
€, Punpisg wier el - it i ‘Wall Comstriciion began ey AERS
e Wed Comdnucton cumploted masien UEEALS £ Buoreboledlameter in ndes Top B Bomom E
g Cesing end Sereen Joishi e Wcbind Ched Mezaded X Cbar
e ——— T T —— B
1] Well Constractius (Caving 4 Soreen) o, d) &, & § measereimesers shoud be in inthes o duee dozimad places
a I g d ] § B | h
Plscermist Depth Cesing o Insize Ohas i Wl Dercen G Twse o | Trade Meas
in Foat Seren Criasaetes Thierseter Thitknem Siee M{ererial
Fram B
0 |_5__ Cusing 2.0 |2.375 [.1§75 5, FVC EMI
- P £ Sereen 2.0k L3TE 0.18TS 0.01n Ve EMT
| ] —
TR i | I
by e s i R A e L e o i 3
Y. Greoutand CoavelPeck - B S I
Flamzmen Deplh in Fest | Lapou o el Ceoripea
From [T | ___ Oreved Pack e ——
[ 35 "R.ulll:nlllu El Wyollen Envirnnplug Benionite Chips
_af | 8 |FandiGrevel Fack 1020 Waahed Silica Sand

12, Geclogic Moreslak Logaed

Depth iz Fre} [repth in Fasi
Fram Ta Desoripdon Fram Ta Deesaription
¥ 5 iark brewn sliy clay . _ - -

% %  dsnigruysllyelay ¥ | e ==

i Additional sheats may be pebmitied)
N T T L e ik e BT YTl s e TR T
13, [ Temiline witk G infoernatien pulmafed on this pegrdration, and o the bestof oy kEncowl alje o 8 True.

-ﬂlta:iﬂk 't Bt Wedl Orenee’s Etgnature Dtz B

il Comiractcs s unknown or Diecesed

Fimin prooracked g SotvesboOie b B - [214) 2280 e - SorieeiRiiss koo
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Wil |
LRk I
T Box 32678 |
Linasin, ME 63500 -467E

Phoos: (402 4712068

Registration Diare
Chwner Code Mo,

STATE (F NEBRASKA

DEPARTMENT OF NATURATL RESOTRCES
WATER WELL REGISTRATIHY

FOR DEPARTMENT LISE ONLY

Begistration Na

Well Gune's Fra Namee  —

Company Mo UED_.'_; EEI:'I_:I FRACOD

Ll MBS =

noE e

Comegpondeniems - 202000
Address 1400 Independence Avenne, §W

Allzritien Steve Lalmore

City Washington B DO

Trirphone 202,7285104

1. a Contrache's Licems No B0y

Cosineie' s Mene Elulul:p. I. Amdlersan

Coatracive's Beall Addrss dn.l-dkrmq_ﬁih.irl_ﬂmw;h X -

b, Delling Fimume Thiele Gootock, Ino,
Adisess 18478 Chandler Boad

City Do ha Gtats WE

Zip__ EBELIM Tekephome (492] 556-2171 X

Dirifling Fum's Ended Addre wrw.thiclepeotech.cem i

3. o Welllocatioe: SE Walthe SW 4ol Section

b Ranesl Besoumes Tifnic! Laweer Flatie Seuth

10 | Toweship 11 Merk, Ramgs T0R EastWen, (lasm Courity

e Twewely 51T
or Latitude Degree #0
Loagimule Degres “’ __________ Htlllq.'l'.‘

d Em:i-:l:mmdnhdr-‘.sm.. if epplicabde =
Bl o=

fect Brom e (3 Hu-lhi:‘:mlt.m-lmmm LlE mﬁummn;l:lmﬂ 'ﬁ-'-r.*._lm:-u.l:-'r.lm

1 fior vl gation, the bard 0 2 miguied i ==

- e .

incaticon of e wss, IF eppsthealle (v Lejgal denexipitons) —

Wel refereres ooy, iPapphieitie;  PATW-0M

Becord 48
Sercad nn
e g
At

HHEE FWED

4, Pemmas Nead
Mezagernent Arsa Parma Humbes

T——
Burdace Weiar Pernit Hursber
ladvanisl Permil Misber

etz Penmi Hushss o Tranedhr Cnt-of-Smin Parme Mumser

PMEuidcipel Permlt Momber Ceaduc Fomit Heubsr =l

Wl Sparin g Pl Nomnber Mhez Pormil N omiter

HESS - HOEGQ — SR e
3. Popos of wed (indiceanea):  _ Agescalmre _ Comeser alsdegial _ Dewateriag fover 50 dops)

_ TDomestic_ Chomnd Hest Exchanger &vmﬂ‘msmm}kalf'm:- ___ Eviphmm _ Infecmon

_ Liveshck X :"-!I:I:Flul:u: _ Obemaiom  Public Wane Sepply reemrepditang

Fubliz Waes Supel i jomis gl Ry Tthe
- — — = — ]

& Wl In @ Sevies,
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Prw-4m (Gart.)

8. Pump Information

a. Ispump installed atthistime? _ Yes X No
Is pump installed by well owner in section 17 ___ Yes ___ No Is pump installed by contractor in section2? _ Yes __ No.
If pump installed by pump installer, please fill out license number below.
b. Pump Installer’s License No. Pump Installer’s Name
Pump Instalier’s Email Address
Pump Installer’s Firm Name
Pump Installer’s Firm Address
City State Zip Telephone
Pump Installer’s Firm Email Address
c. Pumping Rate gallons per minute Measured Estimated
d. Drop pipe diameter inches ¢. Length of drop pipe feet
. Pumping equipment installed (mmadryy) & Pump Brand
. This well is designed and constructed to pump less than S0 gpm X Yes _ No
9. Well Construction Information. . .
a. Total well depth: 15 feet, b. Static water level: - feet.
c. Pumping water level: -~ feet. d. Well Construction began (mmeayy) 04/28/05
e. Well Construction completed: mmddyy) 04/28/05 f. Bore hole diameter in inches Top 8 Bottom 8
g. Casing and Screen Jointsare ~ Welded ___ Glued Threaded X Other
e ———— = reE——— =
10. Well Construction (Casing & Screen)- ¢, d, e, & g measurements should be in inches to three decimal places
a b c .. d & f ’ [
Placement Depth Casing or Inside Outside Wall Screen Slot l‘ylfe of Trade Name
in Feet Screen Diameter Diameter Thickness Size Material
From To
9 11 Casing 2.00 2.375 0.1875 N/A PYC EMI
11 15 Screen 2.00 2.375 0.1875 0.010 PVC EMI
11. Grout and Gravel Pack
Placement Depth in Feet Grout or Material Description
From To Gravel Pack
0 10 Bentonite Seal WryoBen Environplug Bentonite Chips
10 15 Sand/Gravel Pack 10/20 Washed Silica Sand
R T T I e =
12, Geologic Materials Logged
Depth in Feet ) Depth in Feet
From To Description From To Description
0 5 dark brown silty clay
5 10 tan/gray silty clay
10 15 tan/gray silty clay with sand
(Additional sheets may be submitted)
PR

13. I am familiar with the information submitted on this regisiration, and to the best of my knowledge it is true.

)AL

8/24/os

Water Well Codtractor’s Signature

Date

Well Owner’'s Signature

if Contractor is unknown or Deceased

Form pravided by Forms-On-A-Disk - (214) 340-9428 - FormsOnADisk.com

Date
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Mail to: _ pinnuy 2004
DNR
PO Box 94676 3
Lincoln, NE 68509-4676 STATE OF NEBRASKA

DEPARTMENT OF NATURAL RESOURCES
Phone: (402) 471-2363 WATER WELL REGISTRATION
FOR DEPARTMENT USE ONLY
Registration Date Sequence No. Registration No.
Owner Code No. Receipt No. NRD
1. a  Well Owner's First Name = — Last Name ==
b." Company Name TUSDA CEPD FSA/CCC
c. Correspondent Name -- Attention Steve Gilmore
Address 1400 Independence Avenue, SW
City Washington State DC Zip 20250-0513  Telephone 202.720.5104
2. a Contractor’s License No 89019 Contractor’s Name Dennis J. Anderson

Contractor's Email Address  danderson@thielegeotech.com
b. Drilling Firm Name  Thiele Geotech, Inc.
Address 13478 Chandler Road
City Omaha State NE Zip 68138 Telephone (402) 556-2171

Drilling Firm’s Email Address ~ www.thielegeotech.com
3. a Welllocation: SE ' ofthe SW Y% ofSection 10 , Township 11 North, Range 10E EastWest, Cass County.

. Natural Resources District Lower Platte South
c. Thewellis 512 feet from the (O North/M South) section line and 2,018  feet from the (0] Bast/iF West) section line.

or Latitude Degree 40 Minute 55 - Second 48
Longitude Degree 96 Minute 17 Second  10.02
d.  Street address and subdivision, if applicable --
Block -- Lot —
e. Location of water use, if applicable (give legal descriptions) --
£ If for irrigation, the land to be imigated is - acres.
g Well reference letter(s), if applicable: PMW-9D ) HHSS PWSID
4. Permits None Surface Water Permit Number
Management Area Permit Number ‘Industrial Permit Number
Geothermal Permit Number - Transfer Out-of-State Permit Number
Munjcipal Permit Number Conduct Permit Number
‘Well Spacing Permit Number Other Permit Number
- HHSS NDEQ
5. Purpose of well (indicate one): _ Aquaculture  _ Commercial/Industrial __ Dewatering (over 90 days)
_ Domestic ____ Ground Heat Exchanger _ Groundwater Source Heat Pump __ Irrigation _ Injection
___ Livestock X Monitoring _ Observation _ Public Water Supply (with spacing (46-638))
___ Public Water Supply (without spacing) __ Recovery Other i
. . ; Godicate use)

6. Wells in a Series. .
a. Is this well a part of a series? X Yes; go to part b of this section. No; go to part 7 of this application

b. If one or more of the wells in the series is currently registered, give the well regisiration number --
¢. How many wells in the series are you registering at this time? 15

7. Replacement and abandoned well information.

a. Isthis well areplacementwell? _ Yes X No
b. Registration number of abandoned well If not registered, date abandoned well was constructed: (mmvddiyy)
- ¢. Replacement well is feet from abandoned well. d. Abandoned well last operated (mmiddryy)

e. Original well pump column size: inches £ Completion of original well abandonment on gwda,}y) .

g. Location of water use of abandoned well:

Form provided by Forms-On-A-Disk, Inc, » Dallas, Texas - (214) 340-9429



Monitoring Plan for Murdock, Nebraska

Version 00, 11/11/05 A-33
P =D (Canat.)
B, Pomp lndoomerbion
a Dbipmp meelled et chisdme? _ ¥ed K Ma
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|
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] i
LZ. Crealnphe Maisriads Logaed
Depth i Pt | Dvepsth ir Bt
Fram Ti Dezriplinn Frirm Tn Desevipinn
R | 5 durk brown sty clay ] 32 imn, meddy fiee'medion sand
ek A0 esnipray silty elay R gy
— L 15 Eandgray siliy clay with ssnd
5 23 Fam clayey sand
{Additional shests may be submitved)
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Appendix B:

Nebraska Department of Environmental Quality
Discharge Requirements for the
Murdock Groundwater Treatment System

B-1



Monitoring Plan for Murdock, Nebraska
Version 00, 11/11/05 B-2

Nebraska Departrment
of Ervvirormerial Guahty
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Mhardeck Ground Wsker Treatma nl Spuiam Aprdl 4, 3005
MPHES Tracking M umsber ™ ED]5 7484 Fage 2 af 11
Table of Contents
Pait L DECHARGE DESCRIFTHN o i i
PAaRT . DESCHARGE LAMUTA TS oM D MONITORING 'Fl.i‘.l}iltitEHEH'l‘R_ -

A B (envarneny e b N e i k!
PART HL OTHER COSTHTIONS AND BECANEEMENTS.... |
TR ) iy O] ORI el PR e BN ot S L o O T L -l O 8 1 e ot L i
B.  Addiional Monsioeng ... by | kb 3 bl s et b b s e &
L O e o e gt i o T .4
AFPENINE A - STANDARD CONDITIONS THAT ATPLY BEGULATED DISCIARGES Sine
A, Gemeral Condiiome. ... e e I
B, Mamgermml Requamsmmemils. . oo s i s T g &
- R T g M T .5 s v ek e Pt e i s e o immbe  Bemmits r fkc pi  mm e iy i I
D Reportimg Requiremenis A e A A i M B
F.
i

This swthorizstion comtslns discharpe Bmaidatbons, manapgement practices, asd requirements for
maonitoring, record keeping and reporting. See pectinent sections in Parts 1, 1L I and Appendic & of this
decnmest
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Murdock Grous Water Treaiment Sypstem Apail 4, 3095
NPDES Tracking Numhes NEBLIT464 Pape 3 &l 11

Fartl.  Discharge Descriplion
This document specifically sitwrizes the discarge Trom the Tollowing cafall sdentified and described herein.
The descheosge chammeiensics need to be consisherd with thoae described an the applseaion and supplemenial
mincrmation subomitied with it, Departmental goprosal is required for any aherations. This dschange conssts of
conlammated ground warter from Outfal] 0] o 2 pressunced spray erigaton system. The discharge shall be
moribored amd subjest 1o the descharge memitimng requirements et forth in the filwing tahle.
Part 11,  Discharge Limications and Monitoring Requivements
A, Reguirements for Oatfall 404
The discharge of contaminated grownd water from Outfall 091 to & preseamized spray imigaiwn gystem is
autharized snd shall be mondtored and lmated as specified m the falkmwing table. Momitonng shall be
conducted by alber ksrving the presssreed spray imigation systern.  The Depertment may specify an
alternative or oot specific sarpling poist.

Tahbe 1 - Discharge Limitafioss and Momitoring Requirements for Outfall 061
T mits | Dischargs Limitations | Sample | Monitering
¥ = iy Gl Average | Maximmm Typit Friguainey
Measnged or
Flaw SO kAT Regart Repor Quarierly Caleulated
Carbon Tetrachloride | 32102 pprL Report Report Chusrerly | Cirah
Chlvroferm GRS m'L Foport Report Quarterly Ciralr
_— I - — I - — - ——— ﬂ- - —
I _Diacharge Limiations LoFing Samphe
(ither Parameter Sdnret 8 Ulmit= Miniimum | Masi Froquaney Type
{ Saamdared
pH 0400 | Linia 63 90 | Cruarterty Grab
Ahbreviaibons: BACFDD - el s pallone per Gy BEl  mesropramms per Liter
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M duck ¢ oufd Wali Treatmest ystem Az 4, 2098
MPDES Tracking Number MEN1FT 484 Pape 4ol 11

Part 111, Cether Conditicns and Reguiremenis
&, Marrative Limbis
[reschorges authonzed eoder this permit:
I.  Ahall not be poxic to squanc life in aeface waters of the Swie ourside the mixing zomes allowed in SOEQ
Titke 117 - Nebroska Serfooe Water Quality Sandand-
2. Shall not comtem pollsents 31 concentrations or levels that produee obpecticeable films, colors, mrhidity,
deposils, or noaious odors in the recsving stream or waterymy;
3, Shall pot contain o7 produce zny bydrocarkom sheens, and'or
4. Shall pot comiain pollmlants 8t comeeniralions of levels thal cause the ocourrence of undesirable o
nuismnee squetic ki in the receiving stream.
B, Additienal Moniioring
The Department may reques moass in e mooilormg fequencies set fecth in b permit to addres now
utfoemntion coneerning & dischasge, evidence of potestial pon-complianee, suspect water gaality i 8
discharge, evidence of water guality tmpacts in the recsiving stream or waterway, or other similar conpema,
O, Maodificstinns
1. The basis for modification ave s¢l focth @ NIDEC Title 119 - Ruler and Regwlarany Percinmg fo the
Aasmamee of Permite Dmder the Mattong! Pollintant Dischaorge Elimimation Spstem. Thes suthorisbhion may
b enodified parsuset o this regalation.

B-5
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Murdseh Greund Wbt Trowtraist Srabees Agrl 4, H0S
MPIHES Tracking Numbser MEN1I T4 Page 5ol 11

Appeadix A - Sasdard Conditions that Apply Regulated Discharges

These gereral conditions ane applicable 1o all reguled discharges under Titke 115 These conditioms shall mal
S Yy mans slnngenl requdrmments Tivund elsewlere in this peremil.

A Cremeral Conditions

1.

Imformation Available

All permeit appheatioas, fnol sheets, permits, discharge data, monsormg reporis. aod any public comments
omnourmimg such shall bes avadlabls 1o the publy: lor mepeemon and copying, unless such itformatiom abaul
macthods or procossss is entifled to protecison as made seorets of the cemer or epembor midie MHeb, Rev.
St BB U-1527, (Cum. Sapp. 19920 and Title 115, Chapier 4.

Dty fo Comaply

All anthimznd discharpes shall be consistent with the lerme ond eondtions of Hris permit. The d=charge
of amy pdlutant idastificd in thes perenis mene fequently than or st a kevel m excess of thal authorizod
shall comalahite a vielation of the permml

The permistes shull camply with all conditons of thes permit. Faiburs 1o comply with thess condstions
ey be grommds for dmanistestive petvon of endorcement procecdings ineludng inpanetive relief rmd cinl
or crimanal penalties.

The filing of & request by the permittee for o permat modifleaton, revostion md fe-izsoancs, lermination
or a notification of plasmed changes or anticipated non-compliance does ot slay agy permit condition,
Dty vo Mitigate

The permuites shall e a1l reasonsble sieps o minemize, provenl or cosrect any sdverse impact o the
enviroament resaltmg from pemeompliance wich this permit, meleding sach accelerated or additeonal
musibaring as required by the NDEC) o determine the nature end fmpaot of the nomeoompliont discharge.
Texbe Pollutants

The permitis: shall not discharge pellianis 1o waters of the Siaie thet cause a vieletion of the standards
cslnbished in NDEQ Tithes 117, 118 or 121, All discharpes to surfoce waters of the State shall be free off
loxio (& or chromic) substmees which aline or m combingtion with other substances, create condibions
urigusiehle for aquaie e oatside the appoopriale maxing sone.

il andl Hlazardows SubstancesSpill Motification

Moching in thas perml shall preclude the mitiaon of any kegal action or relieve the permibos from amy
respemeibiligs, lsabilises or penalises usder Section 311 af the Clean Wiaster Act The permities shall
cotlorm o the provislowns set forth im MDEC Title 126, Swles amd Begaliations Perininimg fo the
Managemend of Wastes, If the pemithes knows, or hes reason 1o belisve, thet oil or hazardoes substnmess
were released ol the facility ond could enter waters of the Seate or my of the eutfall discharges uthonmeed
m this pirmif, the permifice shall irmed ately pobifi the Depariment of a neleass of pil or hamrdoas
substances. Duming Depastment office bours (L., B:00 2m. to 5200 p.m., Meoday through Frday, except
halidays), notihcation shall be mede bo the Metraska Departmont af Environisertal Creality al telephons
rnvrhers (400 471-20 86 oo (E77) 253-2603 (voll freeh Wien NIVED cimmai be eontacied, the permifies
shall report to the Nebraskn Staie Patrod for referrsl to the NDECQ Emergency Response Team ai
telephong number (402 4714545 § shall be the permittes’s resporsthility t maminm oorment ielephone
mumbers nécessary bo camy aut the notificalion requirements set forth in this parngraph.

Froperty Rights
Tl wseance of this permat does mol convey aiiy ey riphis of any ot or imy exchisive privilepss nor

diees it authonze any damape oo privabe properny oF peither aoy wvasion of perionel Aghts nor sy
inftmpement of federal, state or kocal laws or reguiations.

(Mher Bules and Hegulalions Liahility

The 1ssusmie ol thas permit oo way mehioves the obligation of the permaties o comply with sther nades
i regaliisons of the Deparement,

Imspectiovn und Entry

The permitiee shadl allow the Director or has authorized represenmtive, upon the presentation of his
identafication mal at a reassoahle time:
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8. Toenler ppon e permitec’s premises whene o regulaied fscality or activity 15 loceled o conducted,
o records aro requaned o be kepl wmder the tenms and eonditions of the permal,

b To have acoess to and copy amy recards required to be kepd under the temms ardd conditions of the
i,

G loirspocl any Faculitics, equipmen (incloding monioing s Gontrod), precliccs of operalions
repleicd or réguired in the permit. and

i, Ta amplé ar momubor aery aghsbandss ar parametens ol any Kiation

B. Manspemest Heguirements
1. Dty to Provide Information

The permities shall furmish to the l]o:pn.rtrn.l:n.l within § reasomable tme, any informmetion which the

Deparment moy request to dezermine whetker cause exists for modifiying, revolding and reissuwmg, or

termmnatimg this permdt; or o determine complance with this permst. The permittee shall also furnsh wo

the Department upsn request, copies ol record s refauined as o requirement of thns permit.
i, Sigmatory Reguirements

All reports and epplscabions required by s permat or submitted to maintaim compiiance with this permit

shall be signed nnd certified as set forih in this section

a. Permit applicatioms shall he signed by a cognibmnt efficial who meets the following crteria:

1} Forncporation: by a principz] executive officer of al kast the level of wice-president,

2} For g partmership or sole proprietarships by a gensral pastner or the proprietor, respectively, or

3} For a mumicipality, state, foderal or ather pabdic faciline: by eriber a principal exeaative offizer or
highest ranking elected officaal.

b Dhschargs mositonng repotts and other mfoomation shall be sgned by the cognizant officis] or by an
euthorized representative.

c. An muthonzed representetive is designated by the cogmzant officinl. The nuthonsed representative s
responsible for the overall pperotson of the faciity (ie., a plasd manager, o well feld opemator ar a
waslewaler treatment plant superinendest).

d. Any change in the sigratonies shell 5e ashmotied to the Department, inwritmg, withim 30 days afler
b chanpe.

. Certification. All applocations, repurts end infonmation submitted as a requarement of this permit,
2hkall contain the fllewing centificarion atatemenn:

*1 certally, under penalty of law, that thes documsest and afl attachmens were prepared ander my
dincetion or sapervison m scondiace with o svabern destgned (o assues that qualified personnel
progerly gachensd snd evoluabed the mitrmation sobmidtted. Based on my inquiry of the person or
persams whio monage the aystem or those persons directly resporsible for gethenng the information,,
the information subsmitted is, to the bost of my knoadedge mnd Belief, true, accurmie ond compleie. 1

am aware that there ame significant peralises for sohottmyg false mformation mebudng the possibdlity
of e and isprismimenl for knowirg viokstions. "

. Monitorimg and Records
Representative Sampling

Anmples and messurements taken s required within thas permat shall be representstive of the discharge,
All sammples shall be taken at the monntonng pmints specified m twis permit and, unless otherwise
specified, hefore the efflaert joins or is diluted by any other wase stresm, body of water or suhstmmos,
Momitoring points shall not be changed without rotification 1o the Department and with the writien
approwal of the Dhrecior.
1 Compasite sumplmg shall be comductsd imonme of the fodlownn g manmers:

1) Comonuous discharge - a minimum of one discres aliquol collected every thres hours,

21 Less ikan 24 kours - g manemien of howrly disereie &ligeols or a comimuonsly deawn sample shakl

he coilecied during the discharge, or
3} Hsch disclarpe - & mmieen of theee duesenete aligusts shall be eollecied durmp eoch dischasge.
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b, Composie samples shall be collected m oee of the fllowing manrers:
Iy The valeme of each aligeot must be proportiomal S either the wasie streem fow at the tme of
sampl g or the Tokal wasle stream fow smeo collcetion of the previous alwuat,
I Anumber of equal wolume aligoeobs taken ol varying lme inlervals in propartion o (baw,
1 A zamphe contincously collected i proportion to flow, and
4) I itis infeasthle or non-representative of the podlotent loadings 10 condoot flow proportonal
sarmpling, The Department may approve the use of time composile simples.
c. (irab sammles shall consist of o smgle aliquet collecied cver a time period pot exceedme L5 minoles.
17 Al sample preservabon technigues shall conform o the methads adapled in NDECH repilations.
. Flow Measaremenids
Appropriate flow measarcment devices aed methods conaistent with acesphed sciendific practices ahall be
uatd to insane the sccuracy and relisbiliy of measurements. The accurssy of the measumenent deviees
shall be calibrated and maimtained to insure that they are onngistest with the sccepted capahility of that
type of device. Devices selected shall he capable of measoring flows with o maximum deviation of =
B0 from the inee dischange rates throughoul the range of expected discharge voluroes. Gusdance in
ecloction, installation, calibration and operation af acoeptable oe measumsment dovices cin b ohilained
froem the fallowing references

& "Waler Management Mavwal,” UL 5, Depantient of leterior, Bureaw of Reclonation, Sezond Editios,
Bevigsd Beprine, 20601, 527 pp. This documssst (3 available from the Mational Technical Information
Services (NTIS),

h. "MPDES Complsnce Incpection Menual " U1 §, Frvironmental Protection Ageney, Office of
Enforcement and Compliance Assurance, Publication EPA 300-B-54-014 September 1994, This
document i avatlzble from the Matiomal Technical Information Services (NTIS).

3 Tist Procedures
Test procedunes 1med for monitoring requined by this permit, shall conform 1o the methods adopted in
MO reyalations.

4. Averagiog of Measurements

Averages shall be caloulated as on arithmetic mean except:

A Bactesial coums which shall be caleulated a3 & geometric messn, o

b, Where otheraiee specified by the Departmant,

5. Retemtion of Becords

The socmlabie party shall retain reconds of all momioemg actisties Ge @ persod of # ksl oe yers)
4 st foeth in WDEQ Titles 119, The tpes of records chal must be reained inekode, but gre paot Tiomited
1

&, Calibrstion mmd maimenance toconds,
b, Owigmial sarip chert recondings,
©. Copies of 2l reposts reguired by thas penot,
d. Momitaring records and information, and
e, Elevirosically readable data
6, Record Comtinis
Bpoords of campling or mondleeme mformstion shall include:
a. The datels), exaci place, lime and methods of smpling or measurements,
b, The nemes) of the individual{z), who performead the sempling or ensorenments,
The dete{s) the armlyss wers porliommed,
The inchvedual(sh whi pirlirmed the amalyses,
The analytical bechmgaees or methods used,
The ressults of such anaiyees, and
Lehoroiney datn, berch sheets and ather reguired informeation.
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I Reporting Requiseiments

24-Howr Reporting
The necomntabls: porty shall repost fo the NIEC, witkdn 24 hoves of besomng aware of:
4. Any poncomplance thil may endanzer the enveranment o baman bealth or welfane,
b Any unenbcpated bypsas as sel fomh in NDEQ Tites 119 andfar 127,
All upsrts us set forth m MDED Tides 119 andior 127,
a. Any discharpe o2 POTW that causes a vinlation of the prohibiled discharge standards set fothoin
MIVEC) Title 119 ar
d Any noncompliance of 2n effluent lenitetion in this permit
Initial neaficstion may be verbal, A written noncompliance nogification shall be submisied az ser fmgh m
Section O 3 of this permit.
Written Mencomplianes X otificatisn
8, Theaccourtghle party shall submit o written noneosmplisnes repost o the MDEC:
13 Within five days of becoming swane of any ummmliim: witls the:
(#) MWPEDES s pollant ¢ifuend Hmilalions of requirements se forth in thig permit,
2§ Withan seven days of bisomming ewime ol my other noscomplisnce with the NFDES naqunemenls
and'or effnent hirdtatioses set fantl i this perinid,

b, The written natificaivon shall be subanatted on a noncompliance form suppleed by the Department and
shall imlude:

11 A description of the discharge and cae of noncompliance,
2] The peried of noncompliance, meluding exact dalcs and times, or 1f ot correctad, the anbcipated
fiene the romcompliance i4 expected to coslirne, ol

31 The steps taken 1o reduse, chrmnote, and provent the ressseenece of the nesemmpliance,
The submittal of a writien noncorplines repart does not nelieve the permittes of any liability fram
enforcement procesdings that may resualt from the vialsison of perrnit or regulaiory requetemena
(huarterly Dischasge Moaitoring Reparts (TMREs)
Thie permitiee shall report the meniboring results requmed by this permit on a DME form sapplied o
approved by the Depanenent, Mosiaring resuls shall be submmined on 2 quarterly basia using the
reporting sehedule st forth belew, unbss ocherwise apesified in thie permit or by the Departmeni

Manitoring Quarigys DMK Beporting Deadlines
Jamuary - March April 28
gl — Jure Tuly 28
July - September Crtober 28
Ootodher - Decemiber Japumary 28

I the permittes mamitors any pollusant more frequenthy thas required by this permét, using procsdumes
speaified in this permnit, the reswlts of this momitoring shall be included in the calculotion and reporting of
ithe dats submitied on the DMVIE. The frequency of the analysis shall also be reporisd oo the DME.
Changes in Discharge

Any faciliny expanson, production incresss of process modificavions which will result in new or
suhetantiolly weressed dizcharges of pollutanis or a changes i the nabee of ihe discharge: of pol s
mmuast be reported by the permoitez 180 days prior to the cxpession, mereases or modificetions, either by
amending his arigmal application of by submitting a new application, This permet may be medified oo
revoked amd reissued as a result of this notificatean to mamrdain campliance with applicahle state or federl
repulations.
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E. (dperatisn amd Mlaintenance

1. Proper Operation amd Maintenance
T peeremibies shall, o all tmes, maantan 9 gooed workmg order s operale as efficiently as passible,
ony facilitics o systems of condrol enstalled by the perenitice in order 1o achseve compliance with the
termns and condiions of this permit. This would nclude, et not be imited d0, effective performance
baxed an designed fzcilsty remavals, effective management., adequale operator staffing and trainang,
adegmte laborabory snd process contmols, sl adeguaie fundmg thal reflects proper user Fee schedules,

2. Trestment System Follmre and Tipses
Am upset 15 an affimmative deferse to an enforcemend petron broughi for nencompliance with echnology-
hased permit effloent limitations if the permitter cen demwmstrate, through properly signed, operating bogs
or other relevani evadience, Hat:
& An upsel oocured and the specific czuse was identified,
b. That the feclty was properly operoled and mamigined of sach e,
& The Departeent was notified within 24 hours of the permvities becoming wvare of the upsst, and
d.  The apcourasble party seok action o reduce, elimirawie md prevent o repsousrence of upset, Bcluding

minimizng advesse impact to waters of the smoe
Eemoved Substances

Salsils, sladge, filer backwash or other pellutants removed i the courss af teatmen) oF contoo] of
whssewaser shall be disposed of at o sibe and in o manner approved by the Nebrasis Department of
Ennvirormental Chmbity. The disposal of non-hazerdous imdhestrinl shedges shall condfomm to the stendonls
estahlished m or to the regulations established pursaam to 40 CTR, Part 257, IF solids ane dispased of in a
Tisensed sanitary landlEL, the disposal of solls shall conform (o the standards cetablished = Tolle 132,

F. Dvfiniboms
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Administrater; The Adminsirator of the LISEFA

Aliguat: An individual sample having & minirmum wolume of P00 millilsers that is collected ether marmaally
of in an aulemabs sampling devico.

Riweekly: Once svery other week.
Bimonthly: Onee every atber manth,
Bypnss: The imtentional diversion of wastes from any portion of & treatmeni facility,

Dradly Average: Aroclllusen bmstaton that cénnod be caceeded and s cakoulated by sviraging the moniloring
resualts for aiy pves podlistast paramcicr chrlamed durmg a 2-bour dary.

Department: Nebmsioa Deparment of Environmental Clualiey
MHreetor: The Direcsor of the Mebmska Depsriment of Envmonmente] Chabiy.
Indwsiriad User: A source of indirect discharge {o pretreatment facility).

Maonthily Average: An eThoeni Boatson thid canson be exceded, caleulabed by averaging the momitoring
resulis for amy given pollatent parameter obtained doring a calendar gonth,

Pubdicly Dvwned Treatment Works (FOTW) A memiment works as defmed by Section 212 of the Clean
Watsr Act (Public Law 100-1} which 8 owmed by the staie or municipality, excluding any sewers ar other
comrreyarces no leading toa facility provding wreatenent

30-Day Average An ¢Tueni Hegintion thal connat be exceeded, caloulated by overaging the mositaring
riaubis fior qmy geeen pollutant parametisr obtamed during a ckoddar month

Total Toxic Organkes {TTV: The summatson of &l quantifishle valoss grester than 0.0 malligrems per Iner
(e Vp Tiar pomic: organic compounds Ban may be identifed dlsewhere in this permit. (11 this term s
spplicetion in this permit, the o of wxie organie compounds will be idestified; typically in the
Lamitutiong snd Monitoring Sectioels) or in an sddisonal Appendis to thes perm. )

Taozic Follwlant: Those pallutents ar combsination of poedlutans, incleding disense causing agenis, afler
dascharpe ard upom exposure, ngedtion, mhalation or sesmilalion inlo an orgenism, eithes directly foom
the emnronment or indivecily by ingestion chrowgh foed chring will, oo the bagts of informaton availsble
&0 ther adnministrator, cause death, dipense, bebavioral abnomoalitizs, camcer, genetic nyutations,
physological ralfimetion (imduding malfunctions in reproductson] or phyeseal deformations, m gackh
organisms oc their ofTspring,

Tpset: An excepdicnal incident in sdhich there is aminentonal and temporary noncompliance with ecbnology
based permit =fuent limittions becanse of faciors beyond the reasonable comireld of the permitiee,
eachudmg such factors as opematimal ervor, improperly designed or inadeguate treatment facilites or
improper operation &nd ersintesance of lack thereof.

Valatile Organle Compoomds (Y00 The sammation of all quentfable waloc greater tham 0,001 malligrams
per liter (mg1) fior volatile, soxic orgamic compounids that may be idennfisd gleewhens m this permid. (See
the definition for Tatal Toxic Crgmics above. o many msinrces, YiO0Cs are defined as the volable
fraction of the T parameter. 11 thee 1erm “WOC™ has application in thés permit, the list of oxic coganic
comnpoutds will be denuhed; tvpically = be Limitations and Moentonng Section(s) or im an addibonal
Append in 1o This pereil.)

Weekly Average: An effluent limitation that carmes be exceedad, calenlated by averaging the moemisoring
results for any given pollutant parameter obéxined during a fixed colendar week. The permitee may start
Lbeir week oo any weekday but the weekday must remain fixed unless a change s approved by the
Department.

K" Day Averape: An effluses Bmisstion dedioed &2 the masimum albowable "X° day pverage of eomsecalve
rrcnskring results during any menitaring pericd where "X" i 4 number in the reange of ane o seven daya,
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(3. Abbreviations
CFR: Code of Federal Regulaions
kpMay: Kilograms per Day
MGI: Million Gellons per Doy
mgiL: Milligrame per Liter
NID¥EA): Mehraska Department of Enviranmental Chuality
NDEQ Title 115 Euler of Proctice and Procedure
ININE) Title 117 Mebrecks Sireface Bater (ualing Stamdards
NDEQ Title 118: {froawe Water Duanlity Stradandy and Use Clarnfoation
NWOEQ Title 119 Rules ooud Regpalmtions Pertmnieg io the feonoee of Permics Dnder ihe Nt omal Palleorst
Mhizcharge Eltwmination Sytem
HDEQ Tifle 121: &Mueni Cuideliney ana Standants
NINEQ Title 136: Kuley and Regulmtions Perfedning do the Managesnent of Wees
MIMED) Title 12T Rudsr and Reguliations Govermidg the Mebraake Pretreafment Program
NDEQ) Tihibe 132 Ruwler and Repinlafons Pertaiming fo Sofid Wonte Wasagement
NPDES: Matnal Pollusnt Diseharge Efimination Sysp=m
FOTW: Fubhcly Owned Treatmient Warks
gl Micrograme per Liter
WWTF: Wastcwslor riatment Facility





